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GLOSSARY OF TERMS 
Nursing Facility: A nursing facility is a facility that has at least three beds, that is 
certified by Medicare or Medicaid, or is licensed by a government agency as a 
nursing home, and that provides twenty-four hour, skilled nursing care. Nursing 
facilities in the United States during the period 1996-2001 that were federally 
certified for Medicare (skilled nursing care) and Medicaid (nursing facilities) are 
the focus of the present study. 
Nursing Home Care: Nursing home care consists of services provided in freestanding 
nursing home facilities. These include nursing and rehabilitative services 
generally for an extended period of time by staffs of registered or licensed 
practical nurses. Also included are services provided in nursing facilities operated 
by the U.S. Department of Veterans Affairs, and nursing home services in 
intermediate care facilities for the mentally retarded that are financed by the 
Medicaid program. 
Nursing Facility Performance: Nursing facility performance refers to the manner in 
which a nursing facility fulfills its mission. It is the adaptive and survival ability 
of an organization. In this research, performance is measured as deficiency 
citations in annual state surveys. 
XVI 
Quality of Care: Quality of care is a multidimensional concept. It is an attribute of the 
health care process having to do with both whether the right thing is done and 
whether it is done well. In this research, quality of care refers to nursing facility 
performance. 
Rehabilitation Orientation: Rehabilitation is a latent endogenous construct reflecting the 
intensity of rehabilitation services offered in a given nursing facility. 
Rehabilitation orientation is an index created by three facility indicators: number 
of residents receiving specialized rehabilitation services; number of rehabilitation 
beds in a particular facility; and a service mix index created as the total number of 
rehabilitation staff divided by the number of total facility staff, excluding nursing. 
Skilled Nursing Facility (SNF): A skilled nursing facility is one that provides skilled care 
provided by licensed health care professionals. 
Strategy: Strategies are the basic long-term goals and objectives of an organization, and 
the adoption of courses of action and the allocation of resources necessary to 
carry out the goals. 
Subacute Care: Subacute care is a category of care developed by health care providers, 
responding to the need for more cost-effective ways of treating patients with 
complex medical conditions and rehabilitation needs. 
Staffing Adequacy: Staffing adequacy is an endogenous latent construct reflecting the 
staff complement in a given nursing facility. Staffing adequacy is an index created 
by twelve staffing indicators representing different staffing categories in nursing 
facilities. The indicators are: registered nurses, practical nurses, and nursing aides; 
xvii 
physical therapists, physical therapist assistants, and physical therapy aides; 
occupational therapists, occupational therapy assistants, and occupational therapy 
aides; speech language pathologists; and administrators. 
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ABSTRACT 
NURSING HOME STAFFING ADEQUACY, REHABll..JTATION ORIENTATION, 
AND QUALITY 
By Diana Gilroy Venskus, Ph.D. 
A dissertation submitted in partial fulfillment of the requirements for the degree of 
Doctor of Philosophy at Virginia Commonwealth University, 2003. 
Major Director: Thomas T.H. Wan, Ph.D., Professor, Department of Health 
Administration, School of Allied Health Professions 
Objective: The primary objective of this research is to examine how changing levels of 
nursing home staffing adequacy and variations in rehabilitation orientation have affected 
facility deficiencies and the quality of patient care as facilities responded to the Balanced 
Budget Act of 1997. 
Data Sources: Analyses were performed using data from the On-Line Survey 
Certification and Reporting System (OSCAR) data from years 1997, 1998, 1999,2000 
and 2001 and were merged with Area Resource File (ARF) data released in February 
2001. 
Study Design: Contingency strategic adaptation provides the theoretical framework for 
developing the effects of environmental characteristics, organizational characteristics and 
strategic change on nursing facilities' performance. The study employed a non-
experimental, longitudinal panel design focusing on the individual nursing home as the 
XIX 
unit of analysis. Measurement models were proposed and validated for each of the 
research constructs. Structural equation modeling was used to specify the relationships 
between staffing adequacy, rehabilitation orientation and nursing home quality. 
Principal Findings: Decreases in staffing adequacy and rehabilitation orientation, and also 
in nursing home quality occurred during the period of 1997 to 2001. Environmental and 
organizational characteristics have various direct effects on staffing, rehabilitation 
orientation and nursing facility performance. Staffing directly affects rehabilitation 
orientation; rehabilitation orientation directly affects quality. The variances accounted for 
in the final structural model are small. 
Conclusion: Staffing and rehabilitation orientation are, respectively, structures and 
processes of care subject to strategic change within organizations in response to changing 
environmental conditions. Changes in staffing and rehabilitation that occurred during the 
period of implementation of the BBA of 1997 reduced nursing facility performance. The 
relatively small contribution of each to the measurement of nursing facility performance 
suggests that other structures and processes should be identified, and their impact on the 
quality of care evaluated. 
Keywords: Staffing, rehabilitation, nursing home deficiencies, strategic adaptation, 
Balanced Budget Act of 1997. 
CHAPTER ONE: INTRODUCTION 
Study Problem 
Access to quality health care services is the number one focus supporting the 
overarching goal of Healthy People 201 0, that is, to increase the quality years of healthy 
life of all people in the United States (U.S. Department of Health and Human Services, 
2000). Millions of Americans do receive high-quality health care in the United States; 
yet, there is abundant evidence of serious and extensive quality problems throughout the 
U.S. health care system, threatening the quality of life of many Americans. 
Dramatic transformation of the health care system in recent years has heightened 
interest in the quality of care, because new organizational structures and reimbursement 
strategies have created incentives that are perceived to affect quality of care. Managing 
costs while still improving health care outcomes is the challenge driving the health care 
industry. Changing resource utilization in the name of cost reduction has raised questions 
about the quality of patient outcomes across all areas of health care delivery­
specifically, whether as external pressures force health care facilities to reduce costs, they 
may be forced to allocate resources in ways adversely affecting patient outcomes. 
Numerous studies attest to the adverse effects of cost-containment, i.e. efficiency, on the 
quality of care. (Broyles, 1 990; Weaver et aI., 1 996; Zimmerman, Egan, Gustafson, 
Metcalf, & Skidmore, 1 985). 
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Many changes have occurred in the nursing home market in the past two decades, 
and much has been written about the quality of such care. Poor quality is "an unfortunate 
constant" in this marketplace (Grabowski, 2001). Quality of care is a multidimensional, 
dynamic concept laden with personal perceptions and judgment, and it changes with the 
changes in medical technology and consumer expectations (Rantz et al., 1998). It is a 
rising concern to many, whether third-party consumers, professionals, and policymakers, 
or patients. The response of the government has been to institute various regulations, 
including licensure, certification, inspection of care, and regulation of nursing and 
nursing home personnel, as well as ombudsmen programs organized under the Older 
Americans Act (Rantz et al., 1998). Although accurate assessment of care remains a 
source of controversy, a growing body of evidence suggests that inadequate care in 
nursing homes is a common problem. 
The contemporary health care market is dynamic. Certainly, the nursing home 
industry is continually changing, often as the result of legislation. For example, when the 
Medicare Prospective Payment System (PPS) (Social Security Amendments of 1983) 
restructured reimbursement for inpatient hospital care, health care providers developed 
the category of transitional care or subacute care, as a more cost-effective wasy to treat 
patients with complex medical conditions and rehabilitation needs (Griffin, 1998). 
Subacute care is provided in hospital-based or freestanding skilled nursing facilities 
(SNFs). 
Hospitalized elderly patients are shifted to such skilled nursing facilities for post­
acute care, to reduce hospital costs in response to the constraints under PPS (Gornick & 
3 
Hall, 1988; Seneff, Wagner, Thompson, Honeycutt, & Silver, 2000). Care is thus 
provided more efficiently, but its quality may suffer and patient outcomes may be 
jeopardized (Lewis & Hussey, 1988). A particular concern is whether the staffing and 
skill mix available in a SNF provide adequate care. 
In the Omnibus Budget Reconciliation Act (OBRA) of 1987 (implemented in 
1990) Congress for the first time addressed quality of care in skilled nursing facilities. 
Ten years later, the Balanced Budget Act (BBA) of 1997 changed Medicare 
reimbursement for SNF care, instituting a prospective payment system for subacute and 
skilled nursing facilities as previously had occurred for hospitals. Introduction of PPS in 
the nursing home industry was another step in the long-term plan to control Medicare 
spending. However, it was also intended to "restrain provider cost-shifting out of the 
hospital, with its discharge-based payments, and into other settings with less restrictive 
payment policies" (Gage, 1999) - a consequence of applying prospective payment in 
acute settings in the 1980s, but not in SNFs. In addition, the BBA of 1997 impacted 
rehabilitation services, imposing two arbitrary payment caps on all therapy services not 
performed in hospital outpatient departments. 
Purpose of the Study 
Access to quality health services is Focus Area Number One in the Healthy 
People 2010 document (U.S. Department of Health and Human Services, 2000). The goal 
is to improve access to comprehensive, high-quality health care. Objective Four 
pertaining to this goal specifies access to quality long-term care and rehabilitative 
services. "As the proportion of older people in the total U.S. population increases, the 
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demand for quality long-tenn care services and facilities also will increase. Quality 
rehabilitative care needs are evident across all populations, and access to rehabilitative 
care is a significant problem (U.S. Department of Health and Human Services, 2000). 
The purpose of this study was to examine the quality of long-tenn care in the 
context of nursing home deficiencies. Specifically, this study examined nursing home 
staffing adequacy, variations in rehabilitation orientation, and the results for quality of 
care as shown in the evaluation of facility perfonnance. The focus of the investigation is 
changes in nursing home care, i.e. facility perfonnance, in tenns of staffing adequacy, 
rehabilitation orientation and/or quality, as a result of the Balanced Budget Act of 1997. 
Analytical models were developed to measure the constructs of staffing adequacy, 
rehabilitation orientation and quality of care, and to examine their structural relationships. 
Research Questions 
This study examines the quality of care in nursing homes, reported as nursing 
home deficiencies. Staffing is a structural measure that affects the processes and 
outcomes of care, but is itself affected by facility ownership and payment sources 
(Ramsey, Sainfort, & Zimmennan, 1995). Staffing and staff intervention are major 
predictors of nursing homes' quality of care. An integral, causative relationship between 
staffing and nursing home deficiencies is frequently cited in the literature (Grabowski, 
2001; Hallam & Lovern, 2000; Harrington, Carillo, Thollaug, Summers, & Well in, 2000; 
C. Harrington et aI., 2000; Institute of Medicine, 1996; U.S. General Accounting Office, 
1998a; D. R. Zimmennan et aI., 1995; Zinn, Mor, Castle, Intrator, & Brannon, 1999). 
However, much of the literature focuses on nursing skill mix. Application of the findings 
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from hospital and nursing literature suggests that changes in resource allocation, e.g., 
skill mix, directly affect rehabilitation orientation. Rehabilitation is a care service. 
Facility structural variables directly detennine its types and intensity. No studies, 
however, have examined how changes in staffing and rehabilitation orientation affect the 
quality of care. The reimbursement constraints placed upon nursing administrators by the 
Balanced Budget Act of 1 997, suggest that administrators have been changing staff mix 
since then to achieve greater efficiency. As the quality of care in nursing homes continues 
to be a matter of great concern, research on the effect of staffing adequacy on overall 
nursing home perfonnance is necessary to track the accountability of management 
decisions and their impact on patient outcomes. 
The proposed research wiII examine the effects of changing levels of staffing and 
rehabilitation orientation on nursing home perfonnance in the periods before and after the 
introduction of the Balanced Budge Act of 1997. The following questions will be studied: 
1 .  How do environmental and organizational characteristics influence the extent 
of changes in nursing home strategies to improve the quality of care, that is to 
minimize deficiency citations? 
2. To what extent are environmental and organizational characteristics associated 
with nursing home perfonnance? 
3 .  What effects do management strategies; specifically staffing adequacy and 
rehabilitation orientation have on nursing home perfonnance? 
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Theoretical Framework 
Dynamic relationships in the delivery of health care may be viewed as a system in 
the technical sense. General systems theory defines a system as a "set of interdependent 
elements interacting to achieve a common aim" (Berwick & Nolan, 1998). Of particular 
significance are the interdependence and interaction of the elements. According to Wan 
(1995), systems are categorized by their origins, e.g., natural systems, physical systems, 
procedural systems, conceptual systems, and social systems. 
Health care systems are complex. They are best viewed as natural or open systems 
of interdependent parts that contribute to the organization as a whole, which in tum is 
interdependent with some larger environment. Organizations are dependent on resources 
and information from outside (Scott, 1992). Thus, organizations are part of the 
environment and must adapt to the changing external/internal environment to survive 
(Shortell & Kaluzny, 1994). 
Contingency theory provides a basic theoretical framework for this study. 
Contingency theory tries to explain how organizations function under different 
conditions. An organization's concerns vary, but come from "outside," that is, from the 
environment or context it has chosen as its domain of operation. The outside 
contingencies can be treated as either constraints or opportunities that influence internal 
structure and process (Lawrence & Lorsch, 1967). Generally, organizations try to reduce 
their dependency on the threats from the environment (Daft, 1995). 
Strategic management provides a framework to guide management of all types of 
organizations, including health care organizations. Strategy formulation is the process of 
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deciding the mission and objectives of an organization, and the strategies and policies to 
achieve the objectives. Organizations must be able to interpret significant environmental 
shifts taking place around them and adapt strategically to succeed in the new 
environment. Strategy is the specific action and associated resources required to achieve 
an objective (Hofer & Schendel, 1978). 
The primary focus of strategic management studies is the appropriateness of fit 
between an organization's external environment and internal mechanisms (Zajac, Kraatz, 
& Bresser, 2000). Fit refers to the match or congruence among all the dimensions of the 
organization with the environmental or organizational contingencies facing the 
organization (Hofer & Schendel, 1978). Strategic fit is central to strategy formulation. It 
has traditionally been viewed as having desirable performance implications (Ginsberg & 
Venkatraman, 1985). Fit has a static connotation in the literature (Ginsberg & 
Venkatraman, 1985; Rajagopalan & Spreitzer, 1997). However, dynamic fit can be 
applied similarly within changing environmental contexts and in the study of strategic 
change (Zajac et aI., 2000). 
According to contingency theory, staffing adequacy can be understood as a 
strategic structural response to the uncertainty posed by the external environment. 
Alterations in staffing patterns mediate the relationship between environmental threats 
and nursing home performance and, as stated previously, are major deternlinants of 
quality of care. The main interest of this study is the impact of staffing adequacy on 
rehabilitation orientation, and both their impacts on nursing home quality. Nursing home 
quality is viewed as reflected in reported nursing facility deficiencies. 
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Figure 1 presents the environment-strategy-performance model used as the 
conceptual framework for this study. The modified framework combines environmental 
and organizational characteristics with staffing and rehabilitation strategies, and nursing 
facility performance as three interrelated domains placed into the original Ginsberg and 
Venkatraman model (1985). Accordingly, health care organizations, in this case nursing 
facilities, confront environmental changes by selecting and executing proper strategies. 
Nursing facilities able to cope successfully engage in strategic adaptation, the process 
whereby organizations choose new sets of core strategies to position them better for 
survival by conforming to stipulations imposed by the environment. Environmental and 
organizational characteristics can have a strong impact on the ability to adapt 
strategically, as well as on organizational performance (Trinh & O'Connor, 2002). 
Hypotheses 
Three propositions are formulated to test the relationships among the three 
constructs identified in the conceptual framework. 
1. The context of the organization - the nursing home organizational 
environment and organizational characteristics - influences strategic 
changes in staffing adequacy and rehabilitation. 
2. Changes in strategies selected by nursing home organizations, namely 
staffing adequacy and rehabilitation orientation, result in changes in the 
quality of care as measured by the numbers and types of deficiency 
citations. 
Environmental 
haracteristic 
Organizational 
haracteristic 
I Environment If---.-I.I Strategy I----·�I Performance I 
Figure 1. A Conceptual Model of Strategic Change and Changes in Nursing Facility 
Performance 
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3. Nursing home environmental and organizational characteristics are 
associated with quality of care as measured by the numbers and types of 
deficiency citations. 
Methodology 
To study strategic change, a longitudinal study is required that encompasses an 
environmental shift when organizations are more likely to respond with strategic change 
(Trinh & O'Connor, 2002). The present study utilizes a longitudinal, panel design. Data 
obtained from the On-Line Survey Certification and Reporting System (OSCAR) from 
years 1997, 1998, 1999, 2000 and 2001 are the basis for the analyses. The environmental 
shift used to examine the effects of strategic change is implementation of the Balanced 
Budget Act of 1997. Data from 1997 and 2000, respectively before and after introduction 
of the BBA of 1997, provide the longitudinal perspective and analysis of strategic 
change. 
The OSCAR database is a uniform federal database reporting deficiencies for 
each facility. Operating under contract to the Health Care Financing Administration 
(HCF A), surveyors for state licensing and certification agencies periodically monitor the 
quality of care in nursing facilities. Deficiency citations are reported for facilities that do 
not meet minimum standards. 
The study's analysis plan included: 1) descriptive analysis and trends for 
organizational and environmental characteristics, staffing data and rehabilitation 
variables; 2) development and validation of analytic measurement models relating to 
staffing adequacy, rehabilitation orientation and nursing home deficiencies; and 3) 
structural equation modeling of the causal model. 
11 
Indicators for staffing adequacy and rehabilitation orientation were calculated 
from the OSCAR database. A structural equation modeling technique was used to test the 
hypothesized causal relationship among the constructs: staffing adequacy, rehabilitation 
orientation and nursing home deficiencies. 
Significance of the Study 
The current health care environment frequently imposes environmental shifts on 
health care organizations and providers. Researchers, as well as managers and policy 
makers expect health care organizations to adapt to meet the needs of the environment, 
but they rarely examine the results for facilities' performance of patient care (Trinh & 
O'Connor, 2002). Implementation of the BBA of 1997 significantly altered delivery of 
services in nursing facilities. Findings from this study may provide feedback to health 
care managers, providers, and policymakers about the results of the nursing home 
strategies implemented in response to the BBA of 1997. 
Few studies in the literature focus analysis on dynamic fit, or strategic change. 
None were found that analyzed the recent changes in the nursing home industry. Thus 
this study will expand the body of research investigating strategic change in the nursing 
home environment. 
Improving long-term care and rehabilitative services is an objective in Health 
People 2010 toward the goal of improving access to comprehensive, high-quality health 
care services. Rehabilitation interventions, theoretically, improve patient/resident 
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function, maintain existing function, or slow deterioration i n  function, and thus are a 
critical component of long-term care. Increasingly, significance is placed on 
rehabilitation services to improve the quality of care. Most research on rehabilitation 
services focuses on patient-level analyses of specific interventions. This study, however, 
applies health services research theories to rehabilitation disciplines through analyses of 
both rehabi litation staffing and rehabilitation services. More significantly, this study 
attempts to provide managers of health services organizations with specific feedback 
about the relationship between rehabilitation services and nursing facility performance. 
Numbers and types of staffing are commonly cited in the literature as contributing 
to changes in the quality of care. Health care organizations utilize many variations in 
staffing patterns - all directed toward institutional effectiveness and efficiency. This 
study will contribute to the growing body of literature related to staffing and staffing 
adequacy. Staffing adequacy is uniquely defined and is causally linked to facility 
performance. 
Organization of the Study 
The following two chapters present a review of the literature relevant to this 
research. Chapter Two details relevant topics in the nursing home industry, and the 
constructs of interest: staffing adequacy, rehabilitation orientation, and nursing home 
deficiencies. Chapter Three differentiates contemporary theories of organizational 
structure. Contingency theory is presented as the basis for the theoretical framework 
guiding this research. Chapter Three also explicates the questions guiding this research. 
CHAPTER TWO: LITERATURE REVIEW 
This chapter first reviews the literature on the current dynamic environment for 
the nursing home industry. The next sections of the chapter are devoted to the literature 
characterizing the nursing home industry. Characteristics of facilities, consumers, 
providers, and costs and expenditures are presented. There follow several sections 
explaining contemporary legislative environment - an external factor influencing 
strategic choices and affecting the performance of nursing facilities. The final sections 
describe the three constructs of interest to this study: staffing, rehabilitation orientation 
and nursing home performance. 
The Changing Nursing Home Environment 
Rapid and dramatic change characterizes the contemporary health care system. 
The changes are driven by reforms aiming to reduce the rate of inflation in health care 
spending (Wang, Ozcan, Wan, and Harrison, 1 999). Reforms are dramatically affecting 
all health care settings and many, if not all, health care disciplines. In 1 999, spending for 
health care topped 1 .2 trillion dollars, up 5 .6  percent from 1 998, though continuing a six­
year trend of growth below 6 percent (Health Care Financing Administration, 1 999a). In 
March 200 1 ,  the Health Care Financing Administration published annual projections for 
future national health expenditures: they are projected to total $2.6 trillion and reach 1 5 .9 
percent of the gross domestic product (GDP) by 20 1 0, after having declined from 1 3 .4 
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percent o f  the GOP i n  1 993 to 1 3 .0 percent o f  the GOP i n  1 999 (Health Care Financing 
Administration, 1 999b). 
The large state and federal expenditures for nursing homes ($ 1 08 . 1  billion 
projected in 20 1 0) have drawn policy makers and researchers into efforts to understand 
the nursing home industry (Levit, Lazenby, & Braden, 1 998). The demand for nursing 
home beds is growing with the aging of the population and many other factors 
(Zedlewski & McBride, 1 992). In 1 996, about 1 .6 million people received care in nearly 
1 6,800 nursing homes in the United States (U.S .  General Accounting Office, 1 998b). As 
the need for care grows, the nation's nursing facilities are an increasing object of concern, 
since the specific characteristics of the faci lities and their staffing, as well as of the 
residents, are critical for the delivery of nursing home care (Charlene Harrington, Helen 
Carillo et al . ,  2000). 
In 1 986, as concern rose about nursing home quality, Congress requested a study 
of regulation in the nursing home industry The Institute of Medicine (lOM) Study on 
Nursing Home Regulation ( 1 986) and other studies had reported widespread quality of 
care problems and recommended stronger federal regulations for nursing homes (Institute 
of Medicine, 1 986; Omnibus Budget Reconciliation Act of 1 987, Subtitle C, Nursing 
Home Reform Act, 1 987; O. R. Zimmerman et al., 1 995). The rOM Committee 
recommendations and the active efforts of many consumer advocates resulted in 
Congress passing nursing home reform legislation known as the Omnibus Budget 
Reconciliation Act of 1 987 ("Omnibus Budget Reconciliation Act of 1 987, Subtitle C, 
Nursing Home Reform Act," 1 987) .  
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Poor quality o f  care in nursing homes has persisted through the late 1 990s and the 
early years of the 2 1 51 century. The 1 998 and 1 999 reports from the U.S .  General 
Accounting Office found pervasively poor quality in many nursing homes, and reported 
that many nursing homes had caused serious injuries, or contributed to the death of 
residents. The 1 999 report confirms many chronic and recurring quality problems in 
nursing homes and attributes staffing shortages and inadequate staff expertise as major 
contributing factors to poor quality (U.S .  General Accounting Office, 1 998a, 1 999). 
Since the late 1 980s, the management of nursing home care has changed under 
pressure from a multitude of environmental constraints: increased federal and state 
regulation, declines in federal reimbursement programs, and increases in patient numbers 
and case mix intensity. Nursing home patients are more acute and have more diverse 
health care needs, so that they require more resources for care than in past years (Kovner, 
Mezey, & Harrington, 2000). Nursing home administrators are challenged to deliver 
more services with fewer resources. The relationships among changes in resource 
requirements, rehabilitation orientation and nursing home performance are the focus of 
this investigation. 
The current hospital environment is described as resource-scarce (Yo un & Wan, 
200 1 ). The current nursing home environment can be similarly described. In the current 
health services environment, it is reasonable to state that the primary goal of health care 
management is  to obtain the best possible patient outcome using the most cost-effective 
resource management. As health care systems, nursing homes employ many and varied 
resources to perform multiple activities toward the attainment of specific goals. 
16 
Management of resources, particularly under competitive and/or scarce conditions, is 
essential to system performance. Personnel resources comprise the largest portion of 
expenses. 
Nursing Home Market 
Disablement refers to the "various impact(s) of chronic and acute conditions on 
the functioning of specific body systems, on basic human performance, and on people's 
function in necessary, usual, expected, and personally desired roles in society" (Jette, 
1994; Verbrugge & Jette, 1994). Several disablement models appear in the literature 
(Nagi & Marsh, 1980; World Health Organization, 1980; World Health Organization 
Assessment, 1999). Each of the models attempts to i l lustrate and interpret the 
interrelationships among disease, impairments, functional limitations, disabilities, 
handicaps and the role of the person within the environment (or society). Impairment, 
functional limitation and disability are terms included among the spectra of the 
disablement models depicting the genesis of disability. Millions of Americans suffer from 
physical and mental dysfunction that leads to impairment, functional limitation, and/or 
disability, which often leave them dependent on others for care. The care - personal care 
and assistance - is often given for a long period of time (Vogel & Palmer). In the United 
States, it is nursing homes that serve individuals with such chronic illnesses and physical 
impairments. 
Definitions of nursing homes differ in the literature. Simply stated, "nursing 
homes" describes several types of facil ities that protect and care for the elderly and for 
the younger disabled (Ignativicius, 1998). The Nursing Home Component of the National 
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Medical Expenditure Panel Survey (MEPS) conducted by the Agency for Health care 
Research and Quality (AHRQ) defines a nursing home as a facility that has at least three 
beds, is certified by Medicare or Medicaid, or is  licensed by a government agency as a 
nursing home, and that provides twenty-four-hour skilled nursing care (Rhoades & 
Summers, 200 1 ). 
The 1 997 National Nursing Home Survey (NNHS) defines nursing homes as 
facilities with three or more beds that routinely provide nursing care services; they may 
be certified by Medicare or Medicaid, or not certified, but licensed by the State as a 
nursing home. The faci lities may be freestanding or a distinct unit of a larger facil ity 
(Gabrel & Jones, 2000). A significant difference between the two definitions just 
presented is the respectively specified or nonspecified requirement for skilled nursing 
care. Nursing faci lities in the United States during the period 1 996-2000 that were 
federally certified for Medicare (skilled nursing care) and Medicaid (nursing facilities) 
are the focus of the present study. 
The 1 997 NNHS found an estimated 1 7,000 nursing home facilities, with 
approximately 1 .8 million beds, 1 .6 million patients, and 2 .4 million discharges. 
Compared to 1 987, these data represent an increase of more than twenty percent for both 
numbers of facilities and numbers of beds (Rhoades & Summers, 2000). 
The numbers of consumers needing long-term care services including nursing 
home care will more than triple during the next 30 years (Beck & Chumbler, 1 997). 
Demand for nursing home care could require 600,000 new beds by 20 1 0  (Porter & Witek, 
1 99 1 ). Although some people require 24-hour skilled nursing care, the current trend in 
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long-tenn care i s  toward expansion o f  community-based care for persons with functional 
limitations. 
Nursing Home Costs and Expenditures 
Nursing homes serve only a minority of the functionally impaired elderly, but 
nursing home care dominates long-tenn care financing. State and federal spending for 
nursing homes represented 67.4% of total annual expenditures for nursing home and 
home health services in 1 996 (Levit, Lazenby, & Braden, 1 997). National expenses for 
services in nursing homes amounted to about $70 billion in 1 996, according to data from 
the 1 996 Medical Expenditure Panel Survey (MEPS) Nursing Home Component (NBC). 
Thirty percent of the total was paid out of pocket from Social Security or pension income 
or from other income or assets of the sample person or that person's family. A small 
amount (4 percent) was paid for through private insurance. The Medicaid program 
financed most of the remainder (44 percent); Medicare paid 1 9  percent; and 3 percent of 
expenditures were paid by other sources (Department of Veterans Affairs, health 
maintenance organization contracts, or other). Because most nursing home care is 
financed out of pocket or through Medicaid, the prospect of rapid increases in the number 
of Americans who are elderly and at risk for nursing home care has turned the financing 
of these services into a matter in intense private and public concern. State and federal 
Medicaid budgets will be strained to cover nursing home care for those who cannot 
afford it (Rhoades & Summers, 2000). 
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Facility Characteristics 
Nursing home faci lities vary by ownership, certification status, bed size, 
geographic region, affiliation, and by whether they are located in a metropolitan 
statistical area (MSA). According to the 1 997 NNHS,  the for-profit sector is the largest 
portion of the nursing home industry, comprising 67 percent of all faci lities and having 
the largest number of beds, 1 .2 million. Nonprofit nursing homes account for about 8 
percent of all facilities. Some form of certification is held by 95.9 percent of nursing 
homes, with more than three-fourths certified by both Medicare and Medicaid. 
The 1 997 NNHS categorizes faci lity size into three categories: faci lities with 
fewer than 50 beds, facilities with 1 00- 1 99 beds, and facilities with more than 200 beds. 
The average size of nursing homes is 1 07 beds. Seventy-nine percent of nursing home 
facilities are midsize (50- 1 99 beds), and only 8 percent have more than 200 beds. The 
largest proportion of nursing homes are located in the Midwest and South, accounting for 
34.2 and 3 1 .8 percent of all faci lities and 3 1 .  7 and 33 percent of all beds, respectively. 
Fifty-six percent of nursing homes are affiliated with other nursing homes in a chain, and 
account for 56.9 percent of all beds, 56.5 percent of all residents, and 6 1  percent of all 
nursing home discharges. Sixty-two percent of the facilities are located in metropolitan 
statistical areas (Gabrel, 2000). 
The overall occupancy rate in nursing homes in 1 997 was 88 percent. There is 
little to no occupancy variation across facility types, with 86.8 percent in proprietary 
facilities and 93 . 1  percent in facilities owned by the government or other organizations. 
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Occupancy rates range from 83 .7 percent in the smaller facilities to 88 .7 in the midsize 
and larger facilities (Gabrel, 2000). 
Staffing 
Integral to the quality of care delivery in nursing homes is their staffing. 
Estimated data from the 1 997 NNHS indicate that 1 ,434, 1 00 full-time equivalent (FTE) 
employees provided direct and indirect services to nursing home residents. (In the survey, 
both full-time and part-time employees were represented as FTEs.) The 1 997 NNHS 
groups staff (employees) into two categories : 1 )  nursing, and 2) administrative/medical 
and therapeutic. Nursing is further subdivided into the following three categories: 1 )  
registered nurse, 2 )  licensed practical nurse, and 3 )  nurse' s  aide and orderly. Therapeutic 
staff includes, but is not limited to dentists, dental hygienists, physical therapists, speech 
pathologists and/or audiologists, dieticians or nutritionists, podiatrists, and social 
workers. 
According to the 1 997 NNHS survey, approximately 950,300 FTE nursing staff 
provided nursing care. Nurses' aides/orderlies accounted for nearly two-thirds of the 
nursing staff, the largest category of staff in most nursing homes. Nurses' aides are 
responsible for direct resident care not provided by a licensed health care provider. The 
number ofFTE administrative, medical and therapeutic staff was approximately 99,700. 
Non-nursing staff accounted for approximately 7 percent of the total FTE nursing home 
staff. 
The NNHS data show that the staff-to-bed ratio for staff providing direct resident 
care in nursing homes was 57.7 FTEs per 1 00 beds. Employees providing nursing care 
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had a ratio of 52.2 FTEs per 1 00 beds. The FTE ratios of nurses' aides/orderlies, practical 
nurses and registered nurses were 33 .0, 1 0.6 and 7 .8  per 1 00 beds, , respectively. 
Administrative, medical and therapeutic staff had a ratio of 5 .5  FTEs per 1 00 beds. 
The staff-to-resident ratio was 89.2 per 1 00 residents. Exhibiting a pattern similar 
to the per-bed ratios reported, nursing staff comprised 59. 1 employees per 1 00 residents. 
The nurses' aide/orderly ratio was 38 .3 ;  the licensed practical nurse ratio was 1 1 .9; and 
the registered nurse ratio was 7.8 .  The ratio of administrative, medical and therapeutic 
personnel was 6.2 per 1 00 residents. 
Services 
Services provided to residents in nursing homes vary. Data from the 1 997 NNHS 
survey reveal that most nursing homes provide nursing, medical care and personal care 
services, e.g. , assistance with ADLs, with provision at 99.6 percent, 96.9 percent, and 
96.7 percent, respectively. Ninety-seven percent of nursing homes provide physical 
therapy services. Physical therapy is categorized with nutrition and social services as 
comprising the most frequently offered non-medical services. Physical therapy is one of 
three rehabilitation disciplines, i .e. physical therapy, occupational therapy and 
speech/language pathology. Nursing home rehabilitation orientation is a construct of 
interest in this research. Thus, its grouping as a frequently utilized service is most 
relevant. 
Legislation: An Environmental Factor 
Legislation is a significant external environmental factor that influences nursing 
home performance. The 1 051h Congress passed the Balanced Budget Act of 1 997, which 
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dramatically altered the framework of the Medicare program for nursing homes by 
extending the application of PPS to them. The BBA of 1 997 is considered the most 
substantial legislation directed toward the nursing home industry since the introduction of 
Medicare in 1 965 (Gage, 1 999). This section will review the impacts of four significant 
legislative events on the contemporary nursing home environment, namely: 1 )  the Social 
Security Amendments of 1 983 ,  2) the Omnibus Budget Reconciliation Act of 1 987, 3 )  
the Balanced Budget Act of 1 997, and 4)  the Balanced Budget Refinement Act of 1 999. 
Medicare Prospective Payment 
The Social Security Amendments of 1 983 dramatically altered hospital structure, 
with spillover effects on the nursing home industry. The amendments changed the 
method of reimbursement to hospitals for treating Medicare beneficiaries from a 
retrospective, cost-based system to a prospective payment system (PPS) based on 
diagnosis-related groups (DRGs). A result of the amendments was a shift of hospital 
patients to increased use of skilled nursing facilities and home health care (DesHarnais, 
Chesney, & Fleming, 1 988;  Guterman, Eggers, & Riley, 1 988;  Kenney & Holahan, 
1 99 1  a). The patients admitted to skilled nursing facilities after implementation of hospital 
PPS thus were sicker and required more extensive and intensive treatment. Skilled 
nursing facilities found themselves having to manage subacute patients (Buchanan, 
Rumpel, & Hoenig, 1 996; Carroll & Erwin, 1 987; Kanda & Mezey, 1 99 1 ;  Kane & Kane, 
1 995; Kenney & Holahan, 1 99 1b; Neu & Harrison, 1 988;  Stears, 1 99 1 ) . 
Subacute care, then, emerged as a discipline following implementation of 
hospital-based PPS. That was the direct result of the increased demand for more intensive 
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subacute care services and providers, created by hospital strategies to discharge patients 
quickly from acute care (U.S .  Department of Health and Human Services, 1 995). In 
contrast to acute care, subacute care at that time was reimbursed on the basis of each 
facility's costs. Not surprisingly, their revenues took off. Total annual Medicare revenues 
to nursing facilities were $ 1 .8 billion, $2.3 billion, $3. 1 billion, and $4.4 billion for the 
years 1 990 through 1 993, respectively (U.S .  Department of Health and Human Services, 
1 995). 
Managed care also helped to increase the demand for subacute care. Managed 
care providers, like the hospital administrators, sought lower-cost alternatives to hospital 
acute care. Medicare managed care plans, which offered expanded hospital benefits to 
attract beneficiaries, at the same time embodied incentives to plan managers to shift 
beneficiaries to SNFs to reduce their own cost risk (U.S .  Department of Health and 
Human Services, 1 995). 
Omnibus Budget Reconciliation Act of 1987 
The Omnibus Budget Reconciliation Act (OBRA) of 1 987 modified Subtitle C 
Nursing Home Reform by adding a new section: Requirements for, and Assuring Quality 
of Care in, Skilled Nursing Facilities, section 1 8 1 9  ("Omnibus Budget Reconciliation Act 
of 1 987, Subtitle C, Nursing Home Reform Act," 1 987). The OBRA of 1 987 was a 
response of the federal government to the findings and recommendations in the 1 986 
Institute of Medicine (10M) report that faulted nursing home quality. The Act specifies 
mUltiple factors in both the quality of care and the quality of life in nursing homes. One 
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of its objectives was to improve the quality of care in nursing homes through regulations 
that improved professional and non-professional staffing. 
The 1 986 10M report had cited staffing deficiencies as a leading cause of poor 
quality of care (Institute of Medicine, 1 986). Good quality care was identified as staff­
intensive. The numbers of professional staff were criticized as inadequate. Nurses' aides 
provided the majority of direct resident care and were often underpaid, poorly trained and 
inadequately supervised. In addition to nursing and professional staff, the motivation, 
attitudes and qualifications of nursing home management staff were identified as factors 
that affect the quality of care and quality of life in nursing homes (Institute of Medicine, 
1 986). 
The OBRA of 1 987 also prescribed minimum professional nurse staffing, and 
training and competency expectations of nurses' aides. The Act also specified that skilled 
nursing faculties must provide not only nursing services, but specialized rehabilitative 
services and medically-related social services, to attain the highest practicable physical, 
mental, and psychosocial well-being of each resident. 
Marek, Rantz, Fagin and Krejci ( 1 996) interviewed nursing home employees, 
regulators, advocates, and professional associations to assess the progress made since the 
1 990 implementation of the Nursing Home Reform legislation - OBRA of 1 987 - and to 
discover whether the legislation is perceived as effecting positive changes for nursing 
home residents. Fifty-nine residents and 1 32 professional and non-professional staff in 
six states were interviewed with respect to aspects of the quality of care: resident rights, 
resident dignity, restraint use, resident assessment, and resident characteristics. Overall, 
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the OBRA of 1 987 was viewed as positive. All groups of respondents indicated that 
residents had benefited. Many concluded that the quality of care had improved (Marek, 
Rantz, Fagin, & Krejci, 1 996). 
Expanding on their research, Marek et al. ( 1 996b) further examined the impact 0 f 
the OBRA of 1 987 on staffing. Findings suggest that the levels of nursing staff or its 
quality had not deteriorated. Administrators, licensed nurses, and certified nursing 
assistants indicated that the quality of nursing care provided and the nursing staff levels 
had improved since implementation of the legislation (Marek et aI., 1 996). 
Balanced Budget Act of 1997 
National spending for health care amounted to $884.2 billion in 1 993, or 1 3 .9 
percent of the gross domestic product (GDP) (Levit et aI . ,  1 994). In 1 998, spending for 
health care topped $ 1 . 1  trillion, or 1 3 .5  percent of the GDP, and Medicare spent $2 1 6.6 
billion (Levit et  aI . ,  2000). Forecasters projected Medicare trust funds to be exhausted by 
200 1 .  Solvency of the trust funds and reduction in Medicare spending became a priority 
for Congress. The 1 05th Congress enacted the Balanced Budget Act (BBA) of 1 997, 
which reduced Medicare expenditures by $385 billion from 1 998 through 2007 . 
Section 4432(a) of the Balanced Budget Act (BBA) of 1 997 modified how 
Medicare paid for skilled nursing facility services effective, July I ,  1 998.  The new 
payment systems extended Medicare's  shift from a reasonable cost basis to a prospective 
payment system (Center for Medicare and Medicaid Services, 200 1 ) .  The new payment 
policies were not only part of a long-term plan to control Medicare spending by the 
transition to a prospective payment system. They also were intended to "restrain provider 
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cost-shifting out of the hospital, with its discharge-based payments, and into other 
settings with less restrictive payment policies" (Gage, 1 999) - the unintended 
consequence of introducing prospective payment only in acute settings in the 1 980s. 
For, once acute care became subject to the prospective payment system, a new 
market had emerged in post-acute services, with new types of facilities and levels of care. 
Utilization of post-acute services had increased substantially. So had the numbers of 
providers and the technology for such care. Payments to SNFs and home health agencies 
(HHAs) grew from 6 to 1 5  percent of all Medicare spending between 1 989 and 1 996. The 
number of people placed in SNFs increased from 638,000 in 1 990 to 1 . 1  million in 1 996, 
resulting in an increase in Medicare-covered SNF days from 2 5 . 1  million to 40.2 million, 
respectively. The number of SNFs drawing revenue from Medicare rose from 1 0,508 in 
1 990 to 1 5 ,553 in 1 996. 
Patients in post-acute facilities not only need nursing services but also often need 
rehabilitation services, i .e .  physical, occupational or speech therapy. Thus, practice 
patterns for those services have changed making therapy charges an increasingly 
important component in SNF payments, growing from 1 5  to 29 percent of all Part A SNF 
charges between 1 990 and 1 996. 
The BBA. of 1 997 directly impacted rehabilitation services. The legislation 
imposed two arbitrary payment caps on all therapy services not performed in hospital 
outpatient departments. A $ 1 ,500 annual cap was placed on physical therapy and speech­
language pathology services, combined. A separate annual cap of $ 1  ,500 was placed on 
occupational therapy services. 
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Balanced Budget Refinement Act of 1 999 
The Medicare, Medicaid and SCHIP Balanced Budget Refinement Act (BBRA) 
of 1 999 modified the BBA of 1 997. The projected savings of the BBA of 1 997 had 
exceeded initial calculations and were projected to extend the solvency of Medicare's 
trust funds for ten years (Zollar, 2000). Federal funding levels were restored to the 
Medicare program. The BBRA, which went into effect on January 1 , 2000, also placed a 
two-year moratorium (2000 and 200 1 )  on the therapy caps. According to the 
Congressional Budget Office (CBO), $ 1 6.4 billion in relief was provided rehabilitation 
providers over a five-year period. BBRA also directed the Secretary of the Department of 
Health and Human Services to conduct focused medical reviews of therapy services 
during the moratorium period and recommend alternative payment policies (Zollar, 
2000). 
The nursing home industry is one of many to be affected by the changes in health 
services organization and delivery. This research focuses on the relationships among 
three constructs within the nursing home industry: staffing, rehabilitation orientation, and 
quality of care. The following sections review the literature and describe the present 
nursing home environment with respect to each of the three constructs. 
Staffing, Staff Mix and Staffing Adequacy 
Responding to the need to improve health care efficiency yet maintain 
effectiveness, health care organizations are exploring and implementing models of 
restructured patient care delivery that redesign health care resource utilization and create 
new staff (or skill) mixes (Hall, 1 997). Although various models are offered in the 
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nursing literature, there is little empirical evidence to support the findings claimed by the 
researchers. Few studies look at how the models, or skill mixes, would affect quality 
outcomes (Hall, 1 997). 
The projected changes in the U.S. population will have a major effect on the 
demand and supply of health services and on the level and types of resources needed to 
provide them, particularly in nursing homes. Both professional and non-professional 
personnel are integral components of health care delivery. The implications of change are 
profound in terms of the numbers, adequate distribution of skills, and education and 
training of the personnel who deliver nursing home services. 
Staffing is a structural measure affecting the processes and outcomes of care, but 
it is itself affected by facility ownership and payment sources (Ramsey et aI. , 1 995). For 
example, Medicaid reimbursement levels by the states have been linked to reduced 
quality because they create incentives to reduce staff intensity and case mix below 
appropriate levels (Cohen & Dubay, 1 990; Holahan & Cohen, 1 987). 
Staffing and staff intervention are major dimensions in the measurement of 
nursing home performance. Directed by Congress, in 1 994, the Institute of Medicine 
investigated whether the quality of care required increasing the numbers of nurses in 
hospitals and nursing homes. The 10M report identified some improvement in the quality 
of care as a result of enactment of the OBRA of 1 987, but also cited continuing problems 
(Institute of Medicine, 1 996). 
Multiple factors influence the relationship of staffing to the quality of care. 
Staffing levels, education and training levels, patient acuity levels, job satisfaction and 
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turnovers of staff, salaries and benefits, management, and organizational climate are 
internal factors affecting the quality of care. External factors shown to affect the 
relationship between staffing and quality of care include: regulations, reimbursement 
policies, incentives, demand for services and type of facility ownership. 
Staffing and its relationship to nursing home deficiencies have been a recent topic 
in the literature [Harrington, 2000 # 1 7; Grabowski, 200 1 #2; Hallam, 2000 #1 8 ;  
Harrington, 2000 # 1 ;  (Grabowski, 200 1 ;  Hallam & Lovern, 2000; U.S.  General 
Accounting Office, 1 998a; Zimmerman, Karon, & Arling, 1 995;  D. R. Zimmerman et aI., 
1 995;  Zinn et aI., 1 999). Studies have documented the importance of staffing in both the 
process of care and outcomes. In a 1 988 study contrasting regulatory versus competitive 
strategies, Nyman found that more nurse hours per patient day were positively related to 
measures of a facility's quality of care (Nyman, 1 988b). 
Analyses of skill mix, that is the ratio of professional (nursing) staff to non­
professional staff, in relation to the quality of care appears frequently in the literature. 
Munroe ( 1 990) developed a model inclusive of structural, process and outcome factors 
for nursing home quality and used data from 455 Medicare-certified skilled nursing 
facilities. Using ordinary least squares regression analysis techniques, those research 
findings show a positive, significant relationship between nursing home quality and the 
ratio ofRN hours to licensed vocational nurse (L VN) hours per resident day (Munroe, 
1 990). 
Spector and Takada ( 1 99 1 )  sought to link structure or process variables with 
quality outcomes. They utilized multivariate analyses models to estimate which aspects 
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of care were associated with resident outcomes. Staff mix was just one of several 
structural variables analyzed. The authors found that higher staff levels and lower RN 
turnover were related to functional improvement. On the other hand, lower staffing was 
associated with increased use of urinary catheters, lower rates of skin care, and lower 
rates of resident participation in activities, all of which were associated with negative 
outcomes. 
Cohen and Spector ( 1 996) analyzed reimbursement type and level of 
reimbursement with regard to the quality of care, using varied measures of quality at both 
the facility and the patient level. Analyses were applied to a national sample of nursing 
home residents, controlled for case-mix. Results indicated that professional staffing 
intensity had a direct impact on quality as measured by resident outcomes. Further, 
nursing homes in cost-based reimbursement states used more RNs and fewer LPNs per 
resident than did those in flat-rate states. The level of reimbursement was shown to 
influence staffing intensity for LPNs. 
In a recent study, Johnson-Pawlson and Infield ( 1 996) examined 1 98 nursing 
facilities in Maryland and tested two hypotheses: 1 )  the presence of more RNs improves 
the quality of nursing care; and 2) increased numbers of all types of nursing staff improve 
the quality of nursing care. Findings indicated that the ratio of RNs to residents is 
indirectly "negatively" related to a measure of deficiencies in resident rights. In addition, 
the ratio of total nursing staff to residents is directly related to a lower overall deficiency 
index and a higher score for quality of care (Johnson-Pawlson & Infeld, 1 996). 
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A study o f  the relationship between nurse staffing levels and nursing home 
outcomes provides further support for employment of more licensed personnel (Bliesmer, 
Smayling, Kane, & Shannon, 1 998). The study examined selected structural variables 
(including licensed and non-licensed personnel) from a sample of Minnesota nursing 
homes, and investigated specific functional outcomes of residents. Findings indicated that 
in the year after admission, increased licensed (but not non-licensed) nursing hours were 
significantly related to improved functional ability, higher probability of discharge home, 
and reduced probability of death. Differential application to chronic residents suggested 
that the role of professional nursing hours disappears. 
Residents' satisfaction with life in the nursing home is a key outcome measure of 
the quality of care and the quality of life provided. Resident or patient satisfaction has 
been used to analyze staff mix in relation to the quality of care. Notably, however, 
research utilizing resident interviews has suggested that residents' positive reports of 
satisfaction with care did not correlate with the researchers ' observations. Residents, 
though able to assess their care, are understandably reluctant to criticize the staff or their 
behavior (Pearson, Hocking, Mott, & Riggs, 1 993). 
Subsequent to the 10M 1 986 and 10M 1 996 recommendations, researchers have 
identified staffing and recommendations for minimum nurse staffing as research 
priorities. An analysis by the U.S.  Office of the Inspector General ( 1 999) of trends in 
OSCAR deficiency citations confirmed reports that nursing home staffing shortages and 
inadequate staff expertise were major factors in the poor quality of care. The report 
recommends development of staffing standards for registered nurses and certified nurse 
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assistants in nursing homes. Staffing standards should account for the intensity of care 
needed, qualifications of the staff, and the specific characteristics of both the nursing 
home and the residents (U.S.  Office of the Inspector General, 1 999). 
The National Citizens' Coalition for Nursing Home Reform (NCCHHR) is a 
nonprofit organization that voices public concerns about nursing home quality. NCCNHR 
( 1 995) adopted a statement of guidance for consumers on minimum standards for nurse 
staffing. In 1 998, NCCNHR recommended that residents receive at least 4 . 1 3  hours of 
direct nursing care each day as a minimum staffing standard (National Citizens' Coalition 
for Nursing Home Reform, 1 998).  
Harrington, et a! .  (2000) convened a conference of experts to review literature on 
nurse staffing and the quality of care, current staffing levels and minimum staffing 
standards. The conference concluded that many nursing facilities are operating with 
inadequate staffing levels and that staffing levels must be improved substantially. In 
addition to specific minimum staffing recommendations, increases in the education level 
and training of nursing staff were suggested. Finally, the authors recommended that 
Congress adopt minimum standards for all nursing homes that take into account for 
umbers of residents and case-mix (Harrington et a! . ,  2000). 
In a December 200 1 report to Congress, NCCHHR investigated minimum nurse 
staffing ratios and the potential cost and feasibility implications of establishing minimum 
ratio requirements. The research findings show that for each staffing measure there was a 
pattern of incremental benefits of increased staffing until a threshold was reached, after 
which no further significant benefits with respect to quality accrued from adding staff. 
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RN thresholds were at .55  hours per resident day for the short-stay quality measures and 
.75 hours per resident day for the long-stay quality measures. For licensed staff the 
thresholds were 1 . 1 5  hours per resident day for the hospital-transfer, short-stay quality 
measures, and 1 .3 hours per resident day for the long-stay quality measures. Nurses' aide 
thresholds were at 2 .4 hours per resident day for the short-stay quality measures and 2 .8 
hours per resident day for the long-stay quality measures. These are the staffing levels 
below which facilities were more l ikely to have quality problems. Although no 
significant quality improvements were observed for staffing levels above these 
thresholds, quality was improved with incremental increases in staffing up to and 
including these thresholds (F euerberg, 200 1 ) . 
In summary, a growing body of empirical evidence supports a direct relationship 
between nursing home quality and the proportion of nursing staff to residents. Concern 
about the quality of care is intensified by the critical shortage of both professional and 
nonprofessional staff. Legislation is before Congress that would establish minimum 
staffing levels to ensure adequate staff mix for quality care; but the question remains of 
what would be necessary to attract enough employees to meet the requirements. 
Nursing facilities require specialized rehabilitative services to allow each resident 
to "attain or maintain the highest practicable physical, mental and psychosocial well­
being" ("Omnibus Budget Reconciliation Act of 1 987, Subtitle C, Nursing Home Reform 
Act," 1 987). However, few studies have examined the types of rehabilitation staff or the 
role of rehabilitation in nursing home care. The following section reviews the literature 
on rehabilitation staff and interventions in nursing facilities. 
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Rehabilitation Orientation 
Physical and occupational therapy, and speech language pathology services are 
intended to improve functional status, promote independence and enhance the quality of 
life for all areas of concern for individuals with chronic i l lness and/or functional 
disabilities. Rehabilitation professionals focus interventions on those areas in a client­
centered model of service delivery (Przybylski et aI . ,  1 996). 
The goals of rehabilitation services in long-term care settings are consistent with 
those of rehabilitation in general : to improve, maintain, or limit the decline in functional 
capacity, especially in the physical, daily living, mental, and psychosocial domains; to 
teach adaptive strategies and techniques to foster compensatory functional abilities; to 
prevent costly complications; and to promote the quality of life. Diagnostic assessments 
tended by rehabilitation professionals result in the development and implementation of 
therapeutic interventions to maximize functional abilities and minimize functional losses. 
Chronic conditions common among the elderly population threaten individual 
functional status and quality of l ife. Since functional capacity has been found to be an 
important predictor of life satisfaction and the quality of life, access to quality 
rehabilitation services that can maximize functional potential is an articulated objective 
of Healthy People 20 I O. 
Few studies have examined another type of care staff in nursing homes, therapy 
services. The available studies focus on the intensity of therapy service as opposed to 
levels and types of staff. Thus, the impact of staffing can only be speculated about, from 
service intensity. In a retrospective analysis of intensity and outcomes of interdisciplinary 
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care, including physical therapy, in teaching nursing homes, high intensity physical 
therapy was associated with better physical therapy outcomes (Chiodo, Gerety, Mulrow, 
Rhodes, & Tuley, 1 992). 
Mulrow, Rhodes and Tuley ( 1 992) utilized a randomized controlled trial to study 
the effects of a standardized physical therapy regimen for frail elderly residents in a 
nursing home. Residents receiving the physical therapy services demonstrated increased 
mobility. 
Przybylski ( 1 996) examined the relationships between intensity of physical 
therapy/occupational therapy, and functional outcome and cost of care. Intensity was 
defined as the ratio of physical therapists and occupational therapists per nursing home 
bed, e.g., I FTE PT and 1 FTE OT assigned to 50 beds versus 1 FTE PT and I FTE OT 
assigned to 200 beds. Analysis of the patient functionality measures (Functional 
Independence Measures and Functional Assessment Measures) support that a ratio of 1 
FTE PT and 1 FTE OT to 50 beds was more effective than higher ratios in promoting or 
functional status, or limiting its decline. Cost analysis further supports the 1 :50 ratio, for 
which a 1 .0% change in costs (cost savings) was reported in terms of nursing staff 
dollars. The authors suggest that such a savings extrapolated to include the entire long­
term care population would be significant. 
Kochesberger, Hielema and Westlund ( 1 994) surveyed nursing home 
administrators in North Carolina about their employment of therapists and their delivery 
of rehabilitation services. The findings suggest a difference in discharge rates among 
facilities that employ their own therapists as compared to those that contract therapy 
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services, and also suggest a relationship between employment arrangements and facility 
mission. Specifically, facilities that seek to rehabilitate patients for discharge back to the 
community tend to employ therapists; facilities that seek to maintain function in long­
term residents tend to contract for rehabilitative services. Because of the variations in 
employment arrangements, the researchers found it difficult to analyze rehabilitation 
staff-to-resident ratios and their effects on quality (Kochersberger, Hielema, & Westlund, 
1 994). 
Staffing criteria can be used to distinguish rehabilitation nursing homes (RNHs) 
and ordinary nursing homes (NH) (Kane, Chen, Blewett, & Sangl, 1 996). Kane et al. 
( 1 996) applied the discriminating criteria to a sample of nursing homes from a study of 
the outcomes of care for more than 2500 Medicare patients, to classify the nursing homes 
from which patients were discharged. Actual discharge outcomes were compared with 
optimal outcomes based on predictive equations. Although RNHs are better staffed with 
regard to medical, nursing and rehabilitative personnel, any differences in treatment 
resulting from staffing differences were difficult to determine. Characteristics among 
hospital patients discharged to RNHs were found to be different from those of patients 
discharged to NHs. For example, stroke patients discharged to RNHs were more likely to 
live alone. Hip fracture patients discharged to RNHs were younger, and a greater 
percentage belonged to an HMO. Differences in patient groups among facilities, e.g., 
case mix, impacted discharge outcomes. Healthier patients made more improvement in 
their disability scores from discharge to post-discharge than sicker patients did. The 
authors ' discussion suggested that discharge outcome depends on a combination of the 
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right mix of personnel (rehabilitation staff) in an environment that encourages 
rehabilitative activities. Kane et al. ( 1 996) concluded that differences in outcomes might 
be associated with the various types of nursing homes, but data l imitations narrowed their 
research findings. The authors proposed that better information about the types and 
intensity of personnel and services provided would yield more persuasive results. 
A more recent study utilizing the Minimum Data Set examined factors related to 
receipt of therapies, and three outcomes within 90 days after admission - community 
discharge, death, or remaining in the facility after 90 days (Arling, Williams, & Kopp, 
2000). Arling et al. hypothesized a direct relationship between therapy use and 
community discharge, and a negative relationship to mortality. Facility-level variables: 
Medicare eligibility (reimbursement-type), staff expectations, and volume or scale of 
therapy services (percentage of admissions receiving therapies) were found to be directly 
associated with community discharges. Overall,  findings supported the research 
hypotheses regarding community discharges. Intensive therapy was significantly related 
to community discharges. 
Rehabilitation orientation is a relatively new construct in the research literature on 
nursing home performance. Rehabilitation orientation involves several concepts, 
including staffing intensity and service intensity. In this study, rehabilitation orientation 
will be modeled as a process variable with a focus on rehabilitation services ' avai lability, 
delivery and intensity. 
The final, or third construct of interest to this study is nursing home quality, 
represented by deficiency citations. The following section reviews a portion of the vast 
literature on nursing home quality of care that focuses on regulatory outcomes, or 
deficiency citations. 
Nursing Home Quality 
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Quality of care is  a multidimensional, dynamic concept. It  includes concerns of 
residents and their families as consumers, e .g . ,  residents' satisfaction with care and 
patient rights, as well as with the technical and medical quality of care. The quality of 
care is intertwined with the quality of life, particularly for residents in nursing facilities. 
Measuring the quality of nursing home care first appeared in the research 
literature in the late 1 960s (Andersen & Stone, 1 969). Historically, the literature has 
focused on structural and process variables, such as desired staffing and the provision of 
specified services. Contemporary literature segments analyses according to resident-level 
outcomes or faci lity-level outcomes. Resident-level outcomes of long-term care have 
focused either on the destinations of discharged residents, e.g., home, hospital, or death, 
or on the survival chances and changes in the functional status (Porell, Caro, Si lva, & 
Monane, 1 998). In faci lity-level analyses, professional staff-patient ratios, records, and 
ratings of services have been the focal point of faci lity-level analyses (Porell et aI. , 1 998). 
Regulatory actions have concentrated on the effectiveness of efforts to define, 
measure, and ensure an adequate quality of care in nursing homes (Gustafson, Sainfort, 
Van Konigsveld, & Zimmerman, 1 990). The 1 986 10M report called for a stronger 
federal role to achieve more effective government regulation and thus substantially 
improve the quality care in nursing homes (Institute of Medicine, 1 986). The subsequent 
OBRA of 1 987 mandated that nursing facil ities conduct a "comprehensive, accurate, 
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standardized, reproducible assessment of each resident" to identify the functional, 
cognitive and affective levels of residents that must be used in the care planning process 
("Omnibus Budget Reconciliation Act of 1 987, Subtitle C, Nursing Home Reform Act," 
1 987). 
A barrier to successful quality assurance in nursing home care is the absence of 
agreed-upon definitions and measures of quality (Gustafson et ai., 1 990). Several experts 
have identified the need for more reliable and valid measurement methods (Kane, Bell, 
Riegler, Wilson, & Kane, 1 983 ;  Shaughnessy, Schlenker, Brown, & Yslas, 1 983) .  
Researchers have attempted to refine the conceptualization and measurement of nursing 
home quality, and HCF A has used this research to help define their ratings of nursing 
home deficiencies. 
Lemke and Moos ( 1 986) developed one of the early methods for conducting 
multidimensional assessments of residential facilities: The Multiphasic Environment 
Assessment Procedure (MEAP).  Evaluating residential settings for elderly adults, MEAP 
measures eight indices of quality in terms of four conceptual domains: resident and staff 
characteristics, physical features, policies and services and the social climate. The 
instrument covers both the structure and the process of care. The authors' findings 
suggest that quality of care is a multidimensional construct, and that larger facilities and 
nonprofit facilities tended to score higher on the quality indices (Lemke & Moos, 1 986). 
Analysis of the MEAP instrument has pointed out that it is expensive to administer and is 
more appropriate for residential living arrangements than for skilled nursing facilities 
with a medical model of service (Mullan & Harrington, 200 1 ) . 
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Kane ( 1 983) also used a multidimensional approach to measure outcomes of 
individual nursing-home patients' functioning, using data from self-reports, chart reviews, 
observations and interviewer ratings. Six outcome domains were assessed: physical 
functioning, activities of daily living, affective, cognitive, social, and satisfaction. 
In 1 988, Kane and Kane reported that the quality of long-tenn care could be 
improved by changing the strategies for monitoring it. Long-tenn care is inherently 
different from acute care; e.g. ,  it is slower paced and relies on "low technology" services. 
According to the authors, quality assessment is best focused on outcomes rather than 
process. Process variables should be emphasized only when they are related to desirable 
outcomes or are intrinsic to respectful treatment of patients. Outcome measures should 
compare what is achieved with what can reasonably be expected. Further, the authors 
supported the development of a database for monitoring and comparing outcomes across 
diverse long-tenn care programs (Kane & Kane, 1 988). 
In 1 990, Gustafson, Sainfort, Van Konigsveld and Zimmennan reported on 
development of the Quality Assessment Index (QAI) - a multidimensional index for 
measuring the quality of care in nursing homes. The instrument used expert panels to 
develop seven major dimensions of quality, weighted for relative importance. The 
dimensions reflect outcomes as well as process and structural criteria. Accordingly, the 
QAI's  seven dimensions of quality of care are: I )  direct resident care, 2) resident care 
processes, 3) recreation activities, 4) staff, 5) faci lity, 6) dietary, and 7) resident and 
community ties. Reportedly, the QAI correlates well with deficiencies found in reports by 
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state surveyors (Gustafson e t  a! . , 1 990). A significant contribution of this research is 
presentation of an instrument for measuring quality that is both reliable and valid. 
In response to the mandate in OBRA of 1 987 for development of a national syste 
of resident assessment system for nursing faci lities, Morris, et a!. ( 1 990) developed the 
first component of the Minimum Data Set (MDS) for Resident Assessment and Care 
Screening. The Resident Assessment Instrument (RAJ) identified 1 5  domains for 
assessment items: cognitive patterns, communicationlhearing patterns, vision patterns, 
physical functioning and structural problems, continence, psychosocial well-being, mood 
and behavior patterns, activity pursuit patterns, disease diagnoses, health conditions, 
oral/nutritional status, oral/dental status, skin condition, medication use, and special 
treatments and procedures. S ince October 1 990, nursing homes are required by HCF A to 
collect a minimum data set based on these domains for every resident upon admission, 
whenever there are major changes in health status, and at least annually. Overall, the 
MDS provides a "structure and language in which to understand long-term care, design 
care plans, evaluate quality, and describe the nursing facility population for planning and 
policy efforts" (Morris et a! . ,  1 990). 
Zimmerman et a! . have developed and tested a set of indicators of the quality of 
care in nursing homes, using resident-level data from the RAJ . The RAJ consists of the 
Minimum Data Set (MDS) assessment form and the Resident Assessment Protocols 
(RAPs). The MDS includes information about a resident's physical functioning and about 
cognitive, medical, emotional, and social status. It provides longitudinal resident-level 
data. Each resident in participating facilities is assessed when admitted to the nursing 
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home, at each quarter thereafter, and whenever there is a significant change in functional 
or health status (D. R. Zimmerman et aI . ,  1 995). The RAPs are corresponding care­
planning tools used to help identify potential care issues. 
Quality indicators are markers that indicate either the presence or the absence of 
potentially poor care practices or outcomes. They are characterized from three 
perspectives: 1 )  resident versus facility level; 2) prevalence versus incidence, and 3) 
process versus outcome (D. R. Zimmerman et aI . ,  1 995). At the resident level, Qls are 
defined as either the presence or the absence of a condition. Aggregation of resident-level 
Qls for all residents in a facility defines facility-level Qls. Prevalence refers to the 
number of occurrences of a new condition at a single point in time, whereas incidence 
suggests the development of a condition over time, e.g., presence or absence of a QI on 
two consecutive assessments. 
Quality indicators cover both process and outcome measures of quality. Process 
indicators represent the content, actions and procedures applied by a provider in response 
to an individual resident assessment. These indicators are the activities that take place 
between health professionals and residents. Outcome measures are the results of the 
applied processes; they are the changes or continuations of health status. A QI can be 
either a process measure or an outcome measure, or it may be a combination of an 
outcome and a process (D. R. Zimmerman et aI . ,  1 995). 
Hawes et al. ( 1 997) reviewed the effects of implementation of the RAJ for process 
quality. Prior to the OBRA of 1 987, studies found widespread deficiencies in process 
quality in nursing homes, i .e . ,  assessment, care planning and care provision. Poor care 
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practices includes use of physical restraints, inappropriate use of medications, deficient 
treatment of incontinence, or inadequate prevention and resolution of pressure ulcers 
(Hawes et aI. , 1 997) as examples. The comprehensive RAJ focuses on identifying 
treatable, reversible causes of functional limitations and on restoring and maintaining 
function. Results from a multistage, probability-based sample design with data collected 
before and after the OBRA of 1 987 suggest positive effects of the RAJ' s  implementation. 
Clear assessment and care planning lead to improved function. There is a significant link 
between the introduction of the RAJ and improvements in process quality (Hawes et aI . ,  
1 997). 
There continues to be substantial ongoing research util izing the MDS (Arling, 
Karon, Sainfort, Zimmerman, & Ross, 1 997; Karon, Sainfort, & Zimmerman, 1 999; 
Karon & Zimmerman, 1 996, 1 998; Marek et aI . ,  1 996; Rantz, 1 995a, 1 995b; Rantz et ai . ,  
1 996; Rantz et  ai . ,  1 998;  Rantz, Petroski et  ai., 1 997; Rantz, Popejoy et  a i . ,  1 997; Rantz, 
Popejoy, Zwygart-Stauffacher, Wipke-Tevis, & Grando, 1 999; Rantz, Zwygart­
Stauffacher et ai . ,  1 999; D. R. Zimmerman et ai. , 1 995). The Qls are likely to become a 
valuable tool for monitoring the quality of nursing home care. The MDS comprises 
resident-level data that cannot be used on a national basis because only a few states have 
computerized MDS data from nursing homes. Further, the data are designed primarily to 
identify quality problems at the level of the individual patient. Qls are not a direct 
measure of facility quality (except by aggregating individual-level data) (Mullan & 
Harrington, 200 1 ). Facility-level performance in the context of reported nursing home 
deficiencies is the focus of this investigation, so discussion in the following paragraphs 
will shift to a review of the research related to a national database on nursing home 
quality maintained by the HCF A.  
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A part of the certification process, faci lity-level deficiencies are assigned when a 
facility fai ls to meet one of the standards. Facilities that receive a high number of 
deficiencies may be assigned civil penalties, denial of payment for new admissions, state 
monitoring, temporary management, immediate termination or other actions. The type of 
enforcement depends on the scope of the problems, i .e .  isolated deficiencies vs. 
widespread deficiencies, and the severity of violations, i .e. ,  presence of risk or harm to 
the residents (Institute of Medicine, 1 996). 
HCF A has identified structure, process and outcomes measures in 1 7  different 
categories for nursing home care, which reflect federal regulations. The categories, or 
dimensions of quality measurement are: 1 )  resident rights; 2) admission, transfer, and 
discharge rights; 3) resident behavior and facility practices; 4) quality of life; 5) resident 
assessment; 6) quality of care; 7) nursing services; 8) dietary services; 9) physician 
services; 1 0) rehabilitation services; 1 1 ) dental services; 1 2) pharmacy services; 1 3) 
infection control; 1 4) physical environment; 1 5) administration; 1 6) laboratory; and 1 7) 
other. There are 1 85 specific regulations related to quality that are classified into these 1 7  
categories. 
Researchers are utilizing OSCAR deficiency data to define, and advise 
stakeholders about the quality of care in nursing facilities. Quality of care, quality of life 
and residents' rights are the three most important categories of nursing home quality, 
according to a 1 996 sample of administrators, directors of nursing, training coordinators 
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at a state survey agency, state ombudsmen, and nursing home advocates(Harrington et aI . ,  
1 999). Within each of the three quality dimensions identified, three survey items were 
ranked most important. For the quality of care, the three most important items were 
general quality of care, maintenance of activities of daily living, and appropriate 
treatment for impairment of activities of daily living. 
A recent analysis of OSCAR data and reported nursing home deficiencies 
attempted to model a "meaningful set" of dimensions for problems in the quality of care 
(Mullan & Harrington, 200 1 ). Mullan and Harrington (200 1 )  posit a model of eight 
underlying factors and 40 robust indicators to describe surveyor assignment of nursing 
home deficiencies. The eight factors identified are: 1 )  quality of care, 2) abuse, 3) 
assessment, 4) rights, S )  environment, 6) nutrition, 7) pharmacy, and 8) administration. 
Accordingly, the eight-factor model is consistent with the 1 7  dimensions that HCFA uses 
to organize the 1 85 deficiency items. Further, the 40 items represent 58  percent of all 
deficiencies actually given to nursing homes by state inspectors. 
OSCAR permits investigation of specific structure, process and outcome variables 
to answer directed questions related to quality. Applying multivariate analysis to OSCAR 
data, Harrington, Woolhandler, Mullan, Carrillo and Himmelstein (200 1 )  investigated the 
impact of ownership on quality of care. Two thirds of the nursing homes in the United 
States are investor-owned. Investor-owned nursing homes received 46.5% and 43 .0% 
more deficiency citations than did nonprofit and public facilities, respectively. The 
researchers concluded that investor-owned nursing homes provide worse care and less 
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nursing care than not-for-profit or public homes do (Harrington, Woolhandler, Mullan, 
Carrillo, & Himmelstein, 200 I ;  Saphir, 1 999). 
Level of reimbursement and type of reimbursement are considered contributing 
variables in nursing home quality. Reimbursement directly affects staffing levels, which 
have a concomitant impact on the quality of care (Cohen & Spector, 1 996). Specific 
analysis of Medicaid reimbursement's  effect on quality revealed a positive impact on 
structural variables, e.g., staffing. An increase in Medicaid reimbursement results in an 
increase in nursing staffing. Moreover, analysis of Medicaid reimbursement 's  effects on 
process variables e.g., medication error rates, catheter use, etc. ,  showed a positive 
association (Grabowski, 200 1 ) . 
Facility staffing information is reported as part of the On-Line Survey, 
Certification, and Reporting System, so the data permit specific analysis of staff mix in 
relation to quality of care. An analysis of overall staffing: nursing staff, other care staff 
(professional and their assistants), administrative staff, and housekeeping and other staff, 
in relationship to reported deficiencies revealed that lower levels of RN staff and nursing 
assistant staff were significantly associated with more total care deficiencies and reduced 
quality of care. In addition, lower levels of administrative staff were associated with more 
administrative deficiencies (Harrington, Zimmerman, Karon, Robinson, & Beutel, 2000). 
Quality of care in nursing homes is a complex, multidimensional construct. 
Measurement of quality of care in nursing homes is equally complex, with considerable 
systematic variability. OSCAR data are a rich resource and a potentially valuable source 
of quality of care information for researchers, policymakers, and consumers. 
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Swnmary 
A description of the current nursing home environment, including facilities, 
patients, costs and resource utilization, and relevant legislation was presented in this 
chapter. The nursing home environment is changing rapidly in each of these areas as part 
of the transformation of the broader health care system. Demand for and costs of nursing 
home services are projected to increase in stark contrast to the constrained resources for 
delivering and reimbursing delivery of those services. The quality of the care provided in 
nursing homes is a constant source of anxiety. Empirical evidence indicates that poor 
quality of care is pervasive throughout the nursing home industry. 
The quality of care is of literally vital interest to patients, and an interest as well 
of consumers, third party payers, providers, policymakers and researchers. Outcomes are 
considered an indicator of quality, and are driven by structural and process constructs 
such as staffing and available services. Staffing and provision of rehabilitation services 
are expected to have positive effects on nursing home performance in terms of cited 
deficiencies. This study attempts to analyze change in each of these constructs in relation 
to the introduction of the BBA of 1 997. 
CHAPTER THREE: THEORETICAL FRAMEWORK 
The focus of this study is organizational adaptation to change. Contingency theory 
provides the theoretical framework with a contingency-based, strategic adaptation model, 
as presented by Ginsberg and Venkatraman ( 1 985) .  According to Donaldson ( 1 995) the 
current state of organization theory is fragmented. In deference to the more contemporary 
theories, a short critique and rationale for this study's  exclusion of each follows. A 
substantive review of contingency theory is then presented. Then, reformulation of an 
analytical model is proposed. Lastly, a set of research hypotheses deduced from the 
theory is presented. 
Rapid changes in health care are driving health services theorists to seek an 
organizational approach that allows organizations to flourish. Classical management 
theory assumes that there is one best way to design organizational structure (Brech, 
1 957). Historically, research focused on the study of segments and limited aspects of 
operations, a mechanistic approach used to conjecture themes of organizational 
performance. Early studies that examined total structures were limited by a range of 
economic and technical conditions. Research "focused on the one best way to organize in 
all situations" (Lawrence & Lorsch, 1 967), and results were commonly generalized to all 
organizations. 
48 
49 
Contingency theory, created by Lawrence and Lorsch, emerged in the 1 960s and 
replaced the classical notions of the "one best way to organize in all situations." 
According to contingency theory, it is important to seek relationships between 
organizational states and process, and external environmental demands; different 
environments place different requirements on organizations (Lawrence & Lorsch, 1 967). 
Accordingly, there is no best way for an organization to organize; rather, effectiveness 
varies with the situation of an organization. The best way to organize is dependent upon 
the nature of the environment to which the organization relates. 
In the decade following its introduction, contingency theory dominated studies in 
organizational structure. Research and management practices were directed toward theory 
building and refinement. In the mid- 1 970s, four new paradigms arose, each challenging 
contingency theory: resource dependence theory (Pfeffer & Salancik, 1 978); population­
ecology (Hannan & Freeman, 1 977); institutional theory (Meyer & Rowan, 1 977); and 
transaction costs theory (Williamson, 1 975) .  
Population-Ecology Theory 
Population-ecology theory applies biological principles of evolution, e.g., survival 
of the fittest, to organizational change. Organizational change is not a purposeful 
adaptation by an organization; it is a selective process at the population level, or among 
groups of organizations, that favors better adapted and rejects maladapted organizations 
(Hannan & Freeman, 1 977). 
Adaptation to change by individual organizations is limited. Organization assets 
are specific to current tasks, limiting flexibility for change, and leaders have incomplete 
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infonnation on the internal and external environments of their organizations. Hannan and 
Freeman ( 1 977) argue that adaptation of a population may come about through failure of 
organizations to fit their environment and hence their failure to survive - the birth and 
death of organizations. Selection is important in shaping the organizations that remain. 
Attributes of a population of organizations, then, may be the result of differential survival 
as well as adaptations by individual organizations (Donaldson, 1 995) .  
As a whole, the theory negates the premise that organizations act rationally under 
the guidance of managers. Fit of the organization with the environment is viewed as 
occurring through population-level processes rather than through individual 
organizational change (Donaldson, 1 995). The focus of the present study, however, is the 
individual organization's  response to changes in the external environment, not processes 
in the population of organizations. Thus, population-ecology theory is not a good fit to 
the proposed study. 
Resource Dependence Theory 
The resource dependence approach to organizations is an environmental, open­
systems theory (Scott, 1 98 1 ) . It is a theory of how organizations survive, not how 
organizations operate. In that context, it is a theory of organizational effectiveness, not 
organizational efficiency. Organizations are "other-directed, involved in a constant 
struggle for autonomy and discretion, confronted with constraint and external control" 
(Pfeffer & Salancik, 1 978).  Organizations' actions and structures are dependent upon the 
environment. Central to the theory are resources and organizational interdependence for 
resources. Organizational effectiveness is dependent upon the organization's ability to 
manage the demands of the interest groups upon which it depends for resource and 
support. 
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Organizational strategies are an organization's means "to minimize their 
dependence on others or increase the dependence of others on them. An effective 
organization satisfies the demands of those in its environment from whom it requires 
support for its continued existence" (Dunford, 1 987; Pfeffer & Salancik, 1 978; Zakus, 
1 998). Organizations adapt and change to deal with environmental requirements, or exert 
control to alter the environment until resources become more available and uncertainty is 
eliminated. 
The present study is concerned with organization performance under changing 
external conditions. The focus is not resource acquisition or control.  As such, resource 
dependence theory is not the best fit the proposed research questions. 
Institutional Theory 
Organizations are social systems whose shape is influenced by social, cultural and 
symbolic systems - the institutional environment - in which they are located. 
Organizations seek legitimacy through acceptance of ideas by key legitimating bodies, 
e.g., the state and the professions (Zucker, 1 977). Ultimately, an organizational form 
emerges among iike organizations within a field of organizations to which other 
organizations adapt. Adaptation is an imitative or mimetic process by one organization of 
elements from another (DiMaggio & Powell, 1 983). Adoption of the legitimated structure 
is necessary to secure funding and/or may be imposed by societal preferences. 
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Research related to institutional theory affirms the role of social, cultural and 
symbolic systems shaping organizational structure and process. Rational adaptation to 
contingencies within the environment does not direct organizational adaptation. 
Adaptation is the result of normative review, imposition, legitimation requirements, 
myths, beliefs and other non-technical factors (Meyer & Scott, 1 983) .  The conceptual 
model for this study assumes organizational response to environmental contingencies or 
constraints. Institutional theory is in contlict with the suppositions presented. 
Organizational Economics 
Contributions from agency theory and transaction cost economics comprise 
organizational economics (Donaldson, 1 995). Agency theory suggests that organizations 
can be analyzed in terms of a contlict of interest between principals, i .e .  the 
organization's owners and agents, e.g., executive managers, or those to whom control has 
been delegated by external stakeholders. Managers have interests of their own, which 
may be diverge from those of the owners; managers utilize organizational resources to 
maximize their interests at the expense of those of the owners (Donaldson, 1 995). 
Transaction cost theory suggests that hierarchical controls eventually replace 
ineffective and inefficient operations that fail due to economic pressures. Market failure 
is central to transaction cost theory, which focuses on the actions of managers. That is, 
the actions of individuals are central. It is facility-level performance, not individuals' that 
is the focus of the current investigation, which eliminates organizational economics as a 
useful theory. 
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Contingency Theory 
Contingency theory is sensitive to organizational individuation, that is, to the 
unique organizational resources and the environmental context in which the organization 
is seated. This strategy paradigm specifies that no universal set of choices exists that is 
optimal for all; that establishes the foundation assumption that there is no one best way to 
organize, and that any one way of organizing is not equally effective under all conditions 
(Galbrath, 1 973). "The contingency approach to strategy suggests that for a certain set of 
organizational and environmental conditions, an optimal strategy exists" (Ginsberg & 
Venkatraman, 1 985) .  Strategies are dependent upon a set of contingency factors, usually 
related to the uncertainty and instability of the environment. 
In addition to organizational and environmental contingencies, the organization's 
level of performance also creates strategic options that the organization must consider. 
Contingency theory assumes that organizational structure is relevant to performance; that 
organizational structure is a major factor determining organizations' behavior and 
performance. 
To summarize, contingency theory suggests that organizations should be designed 
differently in order to be effective in their respective (unique) environments. Further, it 
assumes that the organizational structure is relevant to organizational performance, and 
that design decisions about structure are contingent (dependent) upon environmental 
conditions (Scott, 1 992). 
According to contingency theory, the environment does not drive organizational 
structure. Rather, structure is determined by choices about strategy and organizational 
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design that re made in response to contingencies. Contingent situations assume complex 
relationships between organizational and environmental variables. The conditional 
association of two or more of the variables as independent variables with a dependent 
outcome shapes organizational performance. 
Organizational performance, in contingency theory, emerges as a function of how 
the internal attributes of the organization fit, in terms of structure and orientation with the 
various environmental variables and the predispositions of its members. Different 
environments have particular economic and technical characteristics, each of which calls 
for a unique competitive strategy. The fit between organizational structure and contextual 
factors determines the performance of an organization. In the study of the relationship 
between structure and performance in an organization, the role of contingency theory is 
not to predict what organizational form will be adopted in given environmental 
circumstances, but rather to predict what forms will be efficient in those circumstances 
(Lawrence & Lorsch, 1 967). 
Contingency theory views organizations as open systems, not sealed off from 
their environments. Organizations are becoming more diverse and are constantly 
changing; thus they need to be open to and dependent on flows of personnel, resources, 
and information from outside (Lawrence & Lorsch, 1 967; Scott, 1 992). This study, by 
Integrating open systems ideas and the core assumptions of contingency theory (Ginsberg 
& Venkatraman, 1 985 ;  Raj agopalan & Spreitzer, 1 997), presents a contingency context­
process-performance conceptual framework, shown in Figure 2. Three components 
constitute the model :  1 )  contextual factors, such as external environments and internal 
competencies; 2) process factors, referring to organizational dimensions including 
organizational strategic direction and structural designs; and 3) organizations' 
performance (Lin & Wan, 200 1 ) . (See Figure 2.) 
Strategic Adaptation 
55 
"Strategic adaptation is the process by which an organization abandons its current 
core strategies for another set that it believes will provide a better position for continued 
viability" (Shortell ,  Morrison, & Friedman, 1 990), p. 27 .)  Strategy refers to the plans and 
activities designed by an organization in pursuit of its goals and objectives, in particular 
those strategies responsible for positioning the organization to meet external demands. 
Changes in an organization's plans and objectives that impact its environmental position 
or competition are considered to be within the scope of strategic adaptation (Shortell et 
aI., 1 990). 
Organizational theorists argue over whether or not an organization can change 
significantly, and whether managers can perceive the need for change and manage it 
successfully. Inertial forces constrain the organization to preserve the status quo. It is 
costly for organizations to change (Aldrich, 1 979; Hannan & Freeman, 1 977). In contrast, 
others argue that organizations do change significantly in response to their environment 
and their established missions and goals (Chandler, 1 984; Hofer & Schendel, 1 978; 
Lawrence & Lorsch, 1 967; Pfeffer & Salancik, 1 978). Managers play a key role in 
assessing and anticipating environmental shifts, and in developing strategy and structure 
for influence and control over the resources for survival in the environment. 
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Figure 2. A System Model of Contingency-Based Strategic Adaptationl 
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I Note. From "Contingency perspectives of organizational strategy: A critical review of the empirical 
research," by A. Ginsberg and N. Venkatraman, 1 985, Academy of Management Review, 1 0(3), p. 42 1 .  
Copyright 1985 by Ari Ginsberg. Reprinted with pennission. 
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Consideration of  both those viewpoints i s  useful i n  strategic management. Inertial 
forces serve as constraints that limit the amount of change, creating boundaries and a 
context for change. Strategies communicate an organization's flexibility within its 
environment. 
Strategic management is the selection and execution of proper strategies by 
organizations confronted by environmental change (Trinh & O'Connor, 2002) .  Those 
organizations able to cope successfully engage in strategic adaptation. The 
appropriateness of an organization's strategy can be defined in terms of its fit, match, or 
congruence with the environmental or organizational contingencies facing it (Hofer & 
Schendel, 1 978;  Zajac et aI . ,  2000). Fit is the matching, or alignment of organizational 
resources with environmental opportunities and threats (Chandler, 1 984). Strategic fit is 
central to strategy formulation, and the pursuit of strategic fit is considered to have 
desirable implications for performance (Ginsberg & Venkatraman, 1 985;  Zaj ac et aI., 
2000). 
Zajac et aI. (2000) argue that the traditional models of strategy formulation in 
contingency theory are static, in nature implying a match at a single point in time, 
whereas strategic change requires dynamic strategy formulation, or dynamic fit. The 
authors proposed a generic model of dynamic strategic fit that is based on a set of 
organizational and environmental factors to define strategic fit and signal the necessity 
for strategic change. The model also compares actual and necessary strategic change, and 
thus analyzes the influence of change on organizational performance. 
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The initial application of the dynamic fit model by Zajac et  al.indicates that 
identifying specific environmental and organization factors can provide organization­
specific predictions of strategic fit. Organizations appear to be able to recognize changing 
environmental situations and to assess resource limitations. Using deviation/residual 
analyses, the authors concluded that organizations that implemented change inconsistent 
with the contingency model experienced performance deficits (Zaj ac et a! . ,  2000). 
Environmental and organization characteristics can have a strong impact on the 
ability to adapt strategically, as well as on organizational performance. In the nursing 
home literature, specific research applying a contingency perspective is limited. A few 
studies define nursing home structure by focusing on communication, coordination, and 
control mechanisms. 
An analysis of physical function as a measure of nursing home resident outcomes 
revealed that organizational design variables were important (Rohrer, Momany, & 
Chang, 1 993). The study revealed that better resident outcomes sometimes are achieved 
in faster-paced nursing homes when employees are less closely supervised and when the 
basis for job assignment is clear and consistent. When workload is heavy, however, more 
hierarchical structure may be effective. This insight is consistent with contingency 
theory, which posits that to maximize performance, organizational structure should be 
adjusted to variations in task difficulty and variability. 
The introduction and formalization of minimum care standards for nursing home 
quality suggest that use of the uniform Resident Assessment Instrument (RAJ) and the 
medical data system for all residents had reduced unnecessary hospitalization and 
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improved the physical functional status of residents. A quasi-experimental analysis of 
process quality before and after implementation of the RAI system indicated that the 
process of care in nursing homes improved in several important areas. The accuracy of 
information in medical records and the comprehensiveness of care plans improved 
substantially. The use of medical practices previously associated with poor care quality 
declined, e.g., use of physical restraints and indwelling urinary catheters. The study also 
supported consistent practice of good care practices, e.g., provision of therapies (Fries et 
ai., 1 997; Hawes et aI. , 1 997; Mor et aI., 1 997; Phillips et aI . ,  1 997). 
Interdisciplinary teams are a care coordination mechanism linked to positive 
outcomes. Implementation of a primary care nursing model, with assignment of a nursing 
aide and enhanced communication among other team members was linked to improved 
resident perfonnance (Teresi et aI., 1 993).  
Linking nursing facility attributes to the research available from the hospital 
sector, several organizational characteristics are identified as influencing strategic 
change. Specific characteristics include bed size of the facility, case mix, for-profit 
orientation, and reimbursement (Trinh & O'Connor, 2002).  
Organization adaptation to change is the focus of this investigation. To that end, 
contingency theory provides the framework. Contingency theory seeks to identify the 
most appropriate strategies for supporting activities of varying complexity and 
interdependence (Galbraith, 1 973). The contingency perspective tries to explain how 
organizations function under different conditions. The concerns vary, but come from 
"outside" the organization, from the environment or context that the organization has 
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chosen as its domain of operation. The outside contingencies can be treated as both 
constraints and opportunities that influence the internal structure and process. 
Organizations are generally able to recognize changing environmental situations and to 
assess their own situation's  resource limitations. This implies that organizations are able 
to strategically adapt when confronted with changing contingencies. The contingency 
perspective has a wide application to health services organizations, including nursing 
facilities, even given the different environments in which they operate. 
Conceptualization of Key Constructs 
Contingency theory contains four major constructs: environment, strategy, 
performance and congruency. Each of the constructs is described in this section. 
Environment 
The first construct is environment. The term organizational environment 
designates all influences on the organization that are external to it. These form two 
components: the institutional environment and the task environment. The institutional 
environment includes the larger political economy within which organizations function, 
e.g., the degree of regulation (DiMaggio & Powell, 1 983 ;  Shortell et a!. , 1 990). The task 
environment refers to factors that influence performance, i .e . ,  local market structure, 
degree of competition, etc. (Aldrich, 1 979; Shortell et a! . ,  1 990). Together, the 
environment consists of all elements (persons, groups, and organizations) with which the 
organization exchanges inputs and outputs. 
Some of the environmental variables in the health care industry are regulations, 
patients, suppliers, competitions, payers, etc. Under resource-scarce conditions such as 
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managed care, prospective payment, and increasing Medicare regulation, these variables 
become more turbulent, forcing strategic adaptation. 
Strategy 
Strategy is the second construct of the strategic contingency theory. Strategic fit 
has been identified as central to strategy formulation. However, research in this area 
remains limited (Zaj ac et aI. ,  2000), with only a few applications in health care. 
Hambrick ( 1 980) provides a comprehensive definition of strategy. "Strategy is generally 
viewed as a pattern of important decisions that 1 )  guides the organization in its 
relationships with its environment, 2) affects the internal structure and processes of the 
organization, and 3 )  centrally affects the organization's performance" (Hambrick, 1 980, 
p . 567). 
According to Chandler ( 1 984), strategy is defined as " the determination of the 
basic long-term goals and objectives of an enterprise, and the adoption of courses of 
action and the allocation of resources necessary for carrying out these goals" (p. 1 3 . )  
Organizational strategy should be flexible and sensitive to adaptation if the environment 
changes. It is the response of an organization to its environment. 
Though strategy is conceptualized as a pattern of responses to environmental 
contingency, the choice of strategy serves as an important contingency, e.g., 
organizational structure, management systems and choice of key personnel. Common 
strategies used in the health care industry include service expansion and consolidation, 
specialization, downsizing, privatization, differing bureaucratic control mechanisms and 
team approaches to care delivery. 
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Performance 
Perfonnance is the third major construct in the contingency-based strategic 
theory. Perfonnance reflects the adaptive and survival ability of an organization. 
Evaluation ofperfonnance assesses whether a chosen strategy is a good fit to the 
environment. From the perspective of health services research, perfonnance is measured 
in tenns of effectiveness, efficiency and equity (Aday, Begley, Lairson, & Slater, 1 998). 
Effectiveness focuses on the benefits produced by health care interventions. Frequently, 
however, in facility-level analyses, financial perfonnance is made the measure of 
effectiveness. Numbers of, frequency of and types of deficiency citations are measures of 
another aspect of facility perfonnance, the quality of patient care. 
Efficiency and equity are other measures of system perfonnance. Efficiency refers 
to the amount of resources used to produce a unit of output, or the work expended to 
produce a unit of output (Wan, 1 995).  Measures of efficiency include cost, process, and 
technical efficiency, util izing indicators such as numbers of professional staff per resident 
and patient days per bed. 
Congruency 
Congruency or strategic fit, which is an underlying construct of contingency 
theory, refers to the alignment of organizational resources with environmental change 
directed to achieve specified goals and objectives. To be effective, organizations must 
adopt an internally consistent set of practices that takes into account all dimensions of the 
organization (Shortell et aI . ,  1 990). Three different conceptual approaches to fit are 
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present in the literature - selection, interaction and systems (Yan de Yen & Drazin, 
1 986). 
According to the selection approach, envirorunental contingency drives 
organizational strategies. Concerning fit, the presumed congruence between 
envirorunental factors and strategies, the interaction approach views it as an interaction 
effect that envirorunent and strategy have on performance. No single element of the 
envirorunent or strategy directly affects performance. The systems approach values the 
congruence of all elements of the envirorunent and organization. Performance variations 
result from alterations in the systemic fit (Yan de Yen & Drazin, 1986). 
A new concept in the literature is dynamic fit. As described previously, 
envirorunental and organization contingencies predict changes in a firm's  strategy and 
implications for it performance. Strategic changes can be predicted on the basis of 
differences in specific envirorunental forces and organizational resources. Negative 
organizational performance can be predicted from a comparison of an organization's fit 
with the predicted dynamic fit; that is, observed change that is greater or less than 
predicted is associated with negative performance (Zajac et ai . ,  2000). 
Conceptual Framework of the Study 
This study is interested in the effect of strategic change on nursing home 
performance. Contingency theory provides the theoretical background to explain the 
behaviors of nursing homes and the resulting effects on organizational performance. 
Ginsberg and Yenkatraman' s ( 1 985)  contingency-strategic adaptation model is the basis 
for the conceptual framework. Adapted from literature on strategic change, a simpli fied 
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model of the impacts of environmental characteristics and organizational characteristics 
and of strategic change on the performance of nursing facilities is presented in Figure 4 
(Trinh & O'Connor, 2002). 
The purpose of this study is to examine the quality of long-term care in the 
context of nursing home deficiencies. Specifically, this study examines nursing home 
staffing adequacy and variations in rehabilitation orientation, and their impact on the 
quality of care as reflected in the evaluation of facility performance. A measurement 
model is developed to measure staffing adequacy. Rehabilitation orientation is a process 
construct, identified as the percentage of patients receiving specialized rehabilitative 
services (physical therapy, speech-language pathology, and occupational therapy.) 
Numbers and types of cited deficiencies per facility conceptualize the quality of care, or 
performance. The focus of the investigation is changes in staffing adequacy, 
rehabilitation orientation and/or quality of care as a result of the Balanced Budget Act of 
1 997. 
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Figure 3 .  A Simplified Model of the Impact of Environmental Characteristics, 
Organizational Characteristics, and Strategic Change on Nursing Facilities Performance2 
This section provides a detailed explanation of the proposed causal model and 
develops testable hypotheses for the structure, process and performance indicators. (See 
Figure 4.) The generic assumption of the framework is that changes in staffing adequacy 
and rehabilitation orientation lead to changes in the quality of care. This framework 
follows the assumption of contingency theory that structure (staffing adequacy) 
2 Note: From "Helpful or harmful? The impact of strategic change on the performance of U.S.  urban 
hospitals," by H.Q. Trinh and SJ. O 'Connor, 2002. Health Services Review, 3 7( 1 ). p. 148 .  Copyright 2002 
by Hanh Trinh. Adapted with pennission. 
influences organizational effectiveness (quality of care) under a given contingency 
situation (BBA of 1 997.) 
Research Constructs 
Staffing Adequacy 
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Staffing adequacy is a primary construct of interest in the present study. For the 
purpose of the study, staffing adequacy is defined as the staff complement in a given 
nursing facility. Staffing adequacy is an index created by twelve staffing indicators 
representing different staffing categories found in nursing facilities. The indicators are: 
registered nurses, practical nurses, and nursing aides; physical therapists, physical 
therapist assistants, and physical therapy aides; occupational therapists, occupational 
therapy assistants, and occupational therapy aides; speech language pathologists; and 
administrators. 
Rehabilitation Orientation 
Rehabilitation services comprise physical and occupational therapy, and speech 
language pathology. Rehabilitation orientation is the intensity of rehabilitation services 
offered in a given nursing facility. For the purpose of this research, rehabilitation 
orientation is an index calculated from three facility indicators: number of residents 
receiving specialized rehabilitation services, number of rehabilitation beds in a particular 
facility, and a service mix index created as the total number of rehabilitation staff divided 
by the total number of facility staff. 
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Quality of Care 
The nursing home faci lity is the level of analysis in the present study. As noted in 
Chapter Two, federal regulations established by HCF A for nursing home certification 
identify 1 85 specific regulations related to quality, classified into 1 7  categories for data 
collection and deficiency reporting using the OSCAR tool. The categories are: I )  resident 
rights; 2) admission, transfer and discharge rights; 3 )  resident behavior and facility 
practices; 4) quality of l ife; 5) resident assessment; 6) quality of care; 7) nursing services; 
8) dietary services; 9) physician services) 1 0) rehabilitation services; 1 1 ) dental services; 
1 2) pharmacy services; 1 3 )  infection control; 1 4) physical environment; 1 5) 
administration; 1 6) laboratory; and 1 7) other. Quality of care as a construct in the present 
study is measured by the deficiency citations obtained from the federal OSCAR data. 
Mullan and Harrington (200 1 )  suggest a model of eight dimensions of problems in the 
quality of care, containing 40 robust indicators for assignment of nursing home 
deficiencies. The eight factors are: 1 )  quality of care, 2) abuse, 3 )  resident assessment, 4) 
resident rights, S )  environment, 6) nutrition, 7) pharmacy, and 8) administration. 
Environmental and Organizational Factors and Strategic Change 
Strategic management is an integral aspect of leadership, a way to anticipate and 
cope with external forces. The purpose of strategic management is to ensure a fit between 
an organization's external environment and its internal situation (Trinh & O'Connor, 
2002). Organizations are generally able to recognize changing environmental situations 
and to assess their resource limitations via strategic management processes (Zajac & 
Shortell, 1 989). 
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Organizational characteristics that may influence strategy include: case-mix and 
facility characteristics, e.g., for-profit orientation, ownership, and number of residents. 
Application of findings from research on hospital organizations suggests that strategies 
employed in response to managed care included early discharge of patients to nursing 
homes, which altered the severity of residents' conditions typical of such facilities and 
changed resource allocation requirements. Facility characteristics reflect the facility's 
mission, goals and objectives. Ownership, size and for-profit status engender varying 
goals and objectives and thus require varying strategies. 
Environmental characteristics that influence nursing home strategy may include 
the following: I )  nursing home market, 2) reimbursement type, 3) competition within the 
marketplace, and 4) median income within the market. Variations in nursing home 
market are noted in the literature with respect to patterns of funding and resident origin 
(Cohen & Spector, 1 996; Grabowski, 200 1 ;  Nyman, 1 985 ;  Zinn, Aaronson, & Rosko, 
1 994). 
Reimbursement type is often associated with the quality of care. Studies report 
poor quality of care for Medicaid nursing home residents (Grabowski, 200 I ;  Spector & 
Drugovich, 1 989). Furthermore, Medicaid reimbursement has earlier been linked to 
excess demand for nursing home beds (Grabowski, 200 1 ;  Spector & Drugovich, 1 989), 
but more recent analyses have shown a loosening in the demand. Reimbursement rate is 
an environmental characteristic that is linked to regulatory processes. Regulatory 
constraints on reimbursement rates drive strategies to limit resource allocations and 
control costs. 
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The hospital literature suggests that market competition is linked to both falling 
and rising health care costs. In the nursing home market, market competition may 
motivate nursing homes to reduce their costs of care (by reducing the quality) and/or to 
use patient selection strategies (Grabowski, 200 1 ). 
Analyses of nursing home resident characteristics reveal that most residents enter 
or select nursing homes close to where they have lived. Median income identifies the 
ability of an individual to pay for nursing home care. 
Nursing home strategic change is expected to increase as the intensity of 
environmental changes become more intense, a trend analogous to that found in the 
literature on hospital strategic change. For example, managed care significantly affected 
health care environments in the 1 990s. In particular, hospitals have been reevaluating 
how they deliver health care and seeking strategies to survive (Murray & Anderson, 
1 996; Trinh & O'Connor, 2002). The effect of the BBA of 1 997, initiating the nursing 
home industry's transition to a prospective payment system, constitutes a a substantive 
environmental shift.  Nursing homes, like hospitals in the 1 990s, are faced with adapting 
to a rapidly changing regulatory environment. 
The BBA of 1 997 exemplifies a significant shift in the environment stimulating 
organizational strategic adaptation. Accordingly, it is hypothesized that organizational 
environment and organizational characteristics influence strategic changes within the 
organization. 
H I :  Environmental and organizational characteristics influence changes in 
nursing homes' strategies to sustain or enhance performance. 
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HI A: Environmental and organizational characteristics influence nursing 
homes' staffing adequacy. 
H I B: Environmental and organizational characteristics influence nursing 
homes' rehabilitation orientation. 
Strategic Change and Changes in Nursing Home Performance 
The underlying construct of contingency-adaptation theory is the "fit" of 
strategies selected to match the environmental and organizational shifts taking place. 
According to contingency theory, changes in organizational strategy will result in 
changes to organizational structure. The degree of "fit" of the new structure will be 
reflected in the organization's perfonnance. 
In the Ginsberg and Venkatraman ( 1 985) model, process refers to organizational 
dimensions such as strategy and structure, changes in which are presumed to impact 
perfonnance. Matching of strategy and structure produces organizational effectiveness. 
The literature on contingency theory evinces a lack of attention to perfonnance variables 
in organizational science research (Ginsberg & Venkatraman, 1 985 ;  Trinh & O'Connor, 
2002; Zajac et aI . ,  2000). Furthennore, relationships between process and perfonnance 
are often modeled as a correspondence function or matching function, without attention 
to causal relationships (Ginsberg & Venkatraman, 1 985 ;  Schoonhoven, 1 98 1 ) . 
71 
Staffing adequacy is a structural component of nursing home care delivery, 
affecting the processes of care. Types and levels of staffing are a function of such 
multiple organizational factors as type of certification, reimbursement, geographic 
location, organizational mission, legislative constraints, and strategic choices of what 
care services to provide. Thus staffing adequacy is a theoretical latent construct in this 
study. Changes in staffing adequacy are expected to affect nursing home performance as 
measured by deficiency citations. 
Rehabilitation orientation is a selected process of care, an organizational strategy, 
reflected in the intensity of the rehabilitation services available for patient care. When 
analyzing the quality of medical care, the primary object of study is a "set of activities 
that go on within and between practitioners and patients" known as the process of care 
(Donabedian, 1 980). Evaluation of process may be either direct via observation, or by 
review of recorded information. From what is known about the relationship between the 
characteristics of the medical care processes and their consequences, judgments about 
quality are made as abstract determinations. 
Knowledge of the relationship between technical care (process) and outcome can 
be detailed and confirming, such as that derived from controlled clinical trials, or it can 
be dubious and subject to different interpretations. Physical and occupational therapy, 
and speech language pathology services are processes of care intended to achieve certain 
outcomes: improve functional status, greater independence and enhanced quality of life. 
There is growing evidence that rehabilitation interventions are directly related to 
improvements in functional performance or limit declines in functional status. Thus, in 
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this study, enhancements in rehabilitation orientation are presumed to help reduce the 
numbers of facility deficiency citations, with a positive effect on the quality of care. 
The BBA of 1 997 shifted nursing home reimbursement to a prospective payment 
system, which substantially restricted reimbursement for rehabilitation services. Like 
hospitals in the preceding decade, nursing facilities are now challenged by the increasing 
technological needs of residents discharged to them with more acute and complex 
medical conditions, while at the same time they are constrained to deliver services with 
lower reimbursements and fewer personnel. Nursing facilities may respond to this 
environmental change by replacing some professional staff with less-trained personnel, 
by using more contract employees to provide specialized services, and by changing the 
range of services for residents, for example, focusing on rehabilitation services to capture 
a short-stay population, or limiting rehabilitation services to reduce operating costs. Thus, 
implementation of the BBA of 1 997 is hypothesized to influence the numbers, types and 
training of personnel, and the rehabilitation services for residents, with a concomitant 
change in deficiency citations. 
H2: Strategic changes by nursing facilities in response to the BBA of 1 997 
affected the quality of nursing home performance. 
H2A: In the years 1 997 through 2001 nursing homes implemented strategic 
change with respect to staffing adequacy that affected nursing home 
performance as reflected in changes in facility deficiency citations. 
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H28: In tbe years 1 997 tbrougb 2001 nursing bomes implemented strategic 
cbange witb respect to rebabilitation orientation tbat affected nursing 
borne performance as reflected in cbanges in facility deficiency 
citations. 
Environmental and Organizational Factors and Performance 
The original tenets of contingency theory suggest that strategies result from 
organizational adaptation to changes in environmental factors or institutional context, 
which in tum effects changes in organizational structure and subsequent organizational 
performance.  Thus, performance is contingent upon strategy and structure. The model 
applied in this research presumes that environmental and organizational factors directly 
affect organizational performance (see Figure 4). This concept is supported in current 
literature. In a study of urban hospitals, Trinh and O'Connor (2002) concluded that 
environmental and organizational characteristics are negatively associated with market 
share and operational efficiency. Stringent Medicare payments and for-profit status 
(environmental characteristics) are positively correlated with financial performance. 
Organizational factors, e .g. ,  facility size and occupancy rate, are associated with 
controlling costs. 
The literature on nursing home quality suggests that environmental and 
organizational factors similarly affect nursing home performance. Reimbursement, 
demand, market share are examples of environmental factors affecting the quality of care, 
that is performance. Case mix, size, and ownership are examples of organizational factors 
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affecting quality. This study investigates the effects of environmental and organizational 
factors on institutional performance and on performance change that resulted from 
implementation of the BBA of 1 997. 
03: Nursing home environmental and organizational characteristics influence 
change in facility performance as measured by numbers and types of 
deficiency citations. 
03A: Environmental characteristics such as reimbursement, demand, 
market share, and geographic location influence change in nursing 
facility performance as measured by numbers and types of deficiency 
citations. 
038: Organizational characteristics such as case mix, size, ownership, 
percent Medicare residents and percent Medicaid residents influence 
change in nursing facility performance as measured by numbers and 
types of deficiency citations. 
Summary 
This chapter presented contingency theory as the theoretical background for 
explaining the influence of such selected organizational strategies as staffing adequacy 
and rehabilitation orientation on nursing home performance. A simplified contingency,­
based strategic change model is used to explicate the construct relationships. The 
framework follows the assumption of contingency theory that structure (staffing 
adequacy) influences organizational effectiveness (quality of care) under a given 
contingency situation (BBA of 1 997.) 
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Three primary research hypotheses and six secondary research hypotheses are 
investigated. The hypotheses explore the complement of relationships available in the 
contingency model, with a focus on strategic change. The analysis of "dynamic strategic 
fit" is new in organizational literature. Analyses of strategic change seek to answer 
questions about the effectiveness of changes implemented to meet the needs of dynamic 
environments. Findings from this study will provide feedback to health care managers, 
providers, and policymakers about the nursing home strategies made in response to the 
BBA of 1 997. 
CHAPTER FOUR: RESEARCH DESIGN AND METHODS 
Chapter Four presents the analytical methods employed to examine the effect of 
strategic changes made in response to the Balanced Budget Act of 1 997. Selected nursing 
facility organizational strategies, namely staffing adequacy and rehabilitation orientation, 
are analyzed in the context of nursing home performance. This chapter delineates the 
specific research design, unit of analysis, data sources and population, measurement of 
variables, and analytic plan for testing the hypotheses. 
Design 
This study examines the effects of changes in staffing adequacy and rehabilitation 
orientation on nursing home quality in the period before and after the introduction of the 
Balanced Budget Act of 1 997. 
The study is a secondary analysis of deficiencies in nursing homes. It is a non­
experimental, longitudinal study with a panel design focusing on the individual nursing 
home as the unit of analysis. The On-Line Survey Certification and Reporting System 
(OSCAR) data from years 1 996, 1 997, 1 998, 1 999, 2000 and 200 1 are explored to 
investigate the relationships identified in the research questions. 
A panel design uses data on the same subjects - in this case nursing facility 
organizations - from two or more points in time. The term panel refers to the participants 
in the study. A panel design permits investigation of patterns of change and reasons for 
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the changes. Panel studies also pennit examination of how characteristics at time one 
influences characteristics and conditions at time two (polit & Hungler, 1 999). In this 
study, panel analysis is perfonned to detennine a causal model among environmental and 
organizational characteristics and the changes in nursing facility strategies, and between 
selected strategies and changes in facility perfonnance. 
The design is operationalized by analyzing data for two time periods: 1 997 and 
200 1 ,  according to the following rationale. The BBA of 1 997 fundamentally altered the 
reimbursement structure for nursing facilities. The BBA of 1 997 mandates became 
effective on July 1 ,  1 998.  Thus, 1 997 exemplifies the environment before implementation 
of the BBA of 1 997. By the year 200 1 ,  the BBA of 1 997 had been in place for 3 to 3 Y2 
years. Data captured in year 200 1 represent organizational adaptation. The approximate 
3-year time span after implementation was chosen because a shorter period might not be 
sufficient for perfonnance effects of strategic change to emerge. A time span much 
longer than 2 years might be too long for the perfonnance effects to remain intact (Trinh 
& O'Connor, 2002). Reimbursement policy, local market conditions, and nursing home 
characteristics in 1 997 are used to establish the extent of strategic changes in nursing 
facility operation and their influences on deficiency citations over the period from 1 997 
to 200 1 .  
Unit o f  Analysis 
The unit of analysis for this study is the individual nursing facility. The study is 
interested in changes in strategies and resultant changes in nursing home perfonnance 
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evidenced in nursing home deficiency citations, constituting an organizational adaptive 
response to the introduction of the Balanced Budget Act of 1 997. 
Data Sources 
This is a population-based study. Data were obtained from the On-Line Survey 
Certification and Reporting System (OSCAR). All (approximately 1 8,000 per year) U.S 
facilities federally certified for Medicare (skilled nursing care) and for Medicaid (nursing 
facilities) are included, except those located in the trust territories and Puerto Rico. Mick 
Cowles of Cowles Research Group provided cleaned data for calendar years 1 997-200 1 .  
The cleaning process deleted duplicate records. 
Deficiency data from surveys conducted in 1 997, 1 998, 1 999, 2000 and 200 1 
were used. Trend analyses, or the analyses of means over time, were performed for each 
variable across each year of data studied to observe change. Data from 1 997 and 2001 , 
that is before and after introduction of the Balanced Budget Act of 1 997, provided the 
longitudinal perspective and analysis of change. 
The OSCAR system is a computerized national database for long-term care 
facilities that maintains and retrieves survey and certification data for providers and 
suppliers that are approved to participate in the Medicare or Medicaid programs. The 
database contains information that state survey agencies or CMS regional offices enter 
during periodic inspections for certification to verify a health facility's compliance with 
federal regulatory requirements (Wunderlich & Kohler, 200 1 ) .  
OSCAR has five major components of interest: facility characteristics, resident 
characteristics, staffing, survey deficiencies including scope and severity, and complaints. 
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The data are regularly collected and updated by state licensing and certification agencies 
under contract with CMS to conduct Medicare and Medicaid certification surveys. 
Nursing facilities provide surveyors with complete information on their facility 
characteristics, resident characteristics, and staffing, on CMS forms. Surveyors record 
deficiencies into the database using protocols specified by CMS, in accordance with 
regulatory standards. Deficiencies are classified by scope and severity (Wunderlich & 
Kohler, 2001 ) .  
In  order to  be  certified for Medicare or  Medicaid, each faci lity must have an 
initial survey to verify compliance with all federal regulatory requirements. Once 
certified, nursing homes are resurveyed annually to continue certification. States must 
survey each faci lity at least every fifteen months; the state average is about every twelve 
months. Follow-up surveys may be conducted to ensure that facilities correct identified 
deficiencies. In addition, surveys are required when there are substantial changes in a 
facility's organization and management (Wunderlich & Kohler, 200 1 ). 
OSCAR faci lity data relevant to this study include information on the following: 
type of certification, bed size, occupancy, the name and address of the corporation, 
ownership type (profit, nonprofit, or government), whether the facility is part of a chain, 
percent of residents on Medicare and on Medicaid, and information on special units. 
Information on the number of residents in the facility with particular problems (e.g., 
pressure sores, contractures) or receiving special services (e.g., rehabilitation) on the day 
of the survey is also included. 
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The OSCAR staffing data include the number of full-time equivalent positions in 
the facility - employees or contract workers - over the fourteen days before the survey 
(Wunderlich & Kohler, 200 1 ) . Nurse staffing (registered nurses, licensed practical nurses, 
and nursing assistants) hours per resident are reported by faci lities for the two-week 
period before the survey is (Wunderlich & Kohler, 200 1 ) . 
Aggregate resident characteristics are also reported, in terms of the activities of 
daily living (ADL). The numbers of residents who are independent, dependent, or who 
require assistance with bathing dressing, transferring, toileting, and/or eating are each 
reported. An ADL index and the average number of ADL limitations are also reported. 
Data on facility deficiencies are based on the state surveyors' evaluations of the 
process and outcomes of care in the faci lities. Deficiencies relevant to this study are : 
resident rights, admission, transfer and discharge rights, resident behavior and facility 
practices, quality of l ife, resident assessment, quality of care, nursing services, physician 
services, rehabilitation services, and administration. OSCAR does not include data on 
claims, use, or expenditures. 
Accuracy afOSCAR Data 
Limitations of OSCAR data are reported in the literature. State surveyors do not 
routinely audit OSCAR data to ensure their accuracy. Data on facility ownership are not 
detailed enough to identify the owners of facilities for tracking and enforcement, and 
information on changes in administrative leadership of facilities are not built into 
OSCAR (Wunderlich & Kohler, 200 1 ). 
8 1  
OSCAR data about residents are based on aggregated resident characteristics that 
the facility collects and reports. The data do not pennit assessment of individual residents 
or subsets of residents. State surveyors do not audit resident characteristics (Wunderlich 
& Kohler, 200 1 ). 
Staffing data, which record staffing levels during the fourteen days before the 
survey, have been questioned in the literature because of the possibility of "staffing up." 
However, comparisons of OSCAR data with payroll data do not support that concern 
(Feuerberg, 200 1 ). 
The OSCAR data on deficiencies are considered valid, as deficiencies are 
scrutinized carefully and often contested by nursing facilities. The number and types of 
deficiencies cited in the survey process vary within and between states (Harrington & 
Carrillo, 1 999; Wunderlich & Kohler, 2001 ) .  
Measurement of  the Study Variables 
This section defines the variables and constructs of interest, and their respective 
measurement indicators. The variables in this study are divided into three categories. The 
first category, strategy, has two endogenous constructs: staffing adequacy and 
rehabilitation orientation. The second category is also an endogenous construct - facility 
perfonnance. The last category is a set of control variables representing environmental 
and organizational characteristics. 
Staffing Adequacy 
Staffing adequacy is an endogenous latent construct. By definition, a latent 
construct is a hypothetical, unobserved or unmeasured variable that corresponds to a 
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concept. Observed variables, or indicators, are used to model latent variables (Bollen, 
1 989). This study is interested in the changes in types and levels of staffing as a facility 
strategy affecting performance. Staffing was measured as the number of staff hours per 
resident day for each staffing discipline of interest in the study. For example, the sum of 
contract, full-time and part-time RN fulltime equivalents (FTEs) in a given faci lity was 
multiplied by 70 hours per pay period; divided by 1 4  days per pay period; and divided by 
the number of total residents in the respective faci lity. Registered nurse hours per resident 
day (RNPRD) were entered into the measurement model as the RN indicator. Staffing 
indices were created for professional and for nonprofessional nursing personnel -
registered nurses (RN), practical nurses (LPN), and nursing aides (AID). Staffing indices 
were also created for rehabilitation personnel and administrative personnel . Physical 
therapists (PT), occupational therapists (OT) and speech language pathologists (SLP), 
along with their respective assistants (PTA; OT A) and aides (PT AID ; OT AID) constitute 
rehabilitation personnel. Administrators (ADMIN) and nurse administrators (NADM) 
made up the staffing adequacy index for administrative personnel. 
The focus of this study is change. The measurement models supporting 
development of the structural equation reflect the change occurring for each indicator, 
that is, the value of the indicator measured for year 200 1 (Time 2) compared to the value 
for the same indicator measured in year 1 997 (Time 1 ) .  To summarize, staffing adequacy 
is an endogenous latent construct represented by the aggregated staffing indices for each 
type of staffing. Study variables related to staffing adequacy are summarized in Table 1 .  
Table 1 .  
Measures of Study Variables - Strategy: Structure and Process 
Variables Variable 
Suffix 
Staffing Adequacy 
RNPRD 97 or 0 1  
LPNPRD 97 or 0 1  
AIDPRD 97 or 0 1  
PTPRD 97 or 0 1  
PTAPRD 97 or 0 1  
PTAIDPRD 97 or 0 1  
OTPRD 97 or 0 1  
OTAPRD 97 or 0 1  
OTAIDPRD 97 or 0 1  
SLPPRD 97 or 0 1  
ADMINPRD 97 or 0 1  
NADMPRD 97 or 0 1  
Rehabilitation Orientation 
REHU\B 97 0r O I  
REHABEDS 9 7  or 0 1  
DefinitionlMeasurement 
Registered nurses per resident day 
Licensed practical nurses per resident day 
Nurse aides per resident day 
Physical therapists per resident day 
Physical therapist assistants per resident day 
Physical therapy aides per resident day 
Occupational therapists per resident day 
Occupational therapy assistants per resident day 
Occupational therapy aides per resident day 
Speech-language pathologists per resident day 
Administrators per resident day 
Nurse administrators per resident day 
Numbers of residents receiving specialized rehab 
services 
Numbers of rehab beds 
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REHABPRP 97 or 0 1  Proportion o f  rehabilitation personnel to total facility 
personnel 
Note: Data are from the On-Line Survey, Certification and Reporting (OSCAR) system 
unless otherwise noted. 
(REHAB). The second indicator is the number of rehabilitation beds in a 
particular faci lity (REHABEDS). The third indicator is a service mix index created as the 
sum of all rehabilitation staff divided by the number of total patient care staff within a 
facility - including nursing personnel (REHABPRP). 
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Since this study examines the change in strategy, the measurement models 
supporting development of the structural equation reflect the change in each indicator 
from 1 997 to 200 1 .  
Performance 
In response to changes in the external and organizational environments facilities 
and their managers select organizational strategies to enhance faci lity performance. In 
this study, facility performance refers to the quality of care - an endogenous latent 
construct. Two measures of quality of care were proposed. The first measure contains 
two indexes of overall facility quality. The first index comprises the eight categories of 
deficiency indicators identified by Mullan and Harrington (200 1 ) . An aggregate index of 
facility quality (F ACQUAL) was created by summing the deficiency citations in the 
following categories: 1 )  quality of care, 2) abuse, 3) assessment, 4) rights, 5) 
environment, 6) nutrition, 7) pharmacy, and 8) administration. The second index in this 
measure comprises seven rehabilitation-related deficiency citations that reflect quality 
outcomes for rehabilitation. The rehabilitation deficiency (REHABDEF) index includes: 
I )  ADL, 2) lack of ADL treatment, 3) pressure sores, 4) range of motion, 5) lack of range 
of motion treatment, 6) lack of available rehabilitation services, and 7) inappropriate 
rehabilitation referral. Aggregation of such multiple indicators of deficiency into a 
composite index has been reported in the literature (Wan, 2003) .  
The second measure of nursing faci lity quality comprises two indicators of the 
quality of patient care (PROCQUAL). PROCQUAL differs from FACQUAL in that it 
considers patient outcomes. PROCQUAL was constructed from the following two 
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indicators: I )  the number of residents with acquired contractures (CONTRAC); and 2 )  
the number of  residents with acquired pressure sores (DECUB). 
Since change resulting from implementation of the BBA of 1 997 is the focus of 
the study, the two latent constructs created to measure the quality of care are examined 
throughout the period 1 997 to 200 1 .  Higher numbers of deficiencies (F ACQUAL) and 
higher numbers of residents with contractures and pressure sores (PROCQUAL) reflect 
nursing homes' levels of deficiency the quality of care. Table 2 summarizes the study 
variables used to measure nursing home performance. 
Table 2 .  
Measure of Study Variables - Nursing Home Performance 
Variables Variable Measurement 
Suffix 
Measures of Nursing Facility Quality 
FACQUAL 97 or 0 1  Index of faci lity deficiencies : 
PROCQUAL 97 or 0 1  
REHABDEF 97 or  0 1  
PROCDEF 97 or 0 1  
CONTRAC 97 or 0 1  
DECUB 97 or 0 1  
QOC+ABUSE+ASSESS+RIGHTS+ENV+NUTR+ 
PHARM+ADMIN 
Index of procedural quality: CONTRAC+DECUB 
Index of rehabi litation deficiencies: F3 1 0 (ADL)+F3 1 I 
(ADL Rx)+F3 14  (Pressure sores)+F3 1 7  (ROM)+F3 1 8  
(ROM Rx)+F406 (REHABSVC)+F407 (REHABRX) 
Index of procedural deficiencies: 
ABUSE+ASSESS+RIGHTS+ENV+NUTR+PHARM+ 
ADMIN 
Number of residents with acquired contractures 
Number of residents with acquired pressure sores 
Note: Data are from the On-Line Survey, Certification and Reporting (OSCAR) system 
unless otherwise noted. 
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Environmental and Organizational Variables 
Exogenous variables are control variables grouped into environmental (market) 
and organizational (nursing facility) characteristics. A list of the exogenous variables and 
their definitions is presented in Table 3 .  
The environmental characteristics comprise market demographics and market 
conditions. The literature identifies several market influences that affect nursing facility 
performance. County is used to approximate the market for nursing home care 
(Grabowski, 200 1 ). Patterns of funding and resident origin make county a reasonable 
approximation of the market (Banaszak-Holl, Zinn, & Mor, 1 996; Grabowski, 200 1 ) . 
Other environmental characteristics in this study are: county population density of 
persons over 75 years of age; number of empty beds in market area, Herfindel index of 
competition in the marketplace; and reimbursement type: retrospective, prospective or a 
combination of both. 
The organizational characteristics are the following: faci lity ownership - profit, 
non-profit, or government control; total number of residents; facility size as total number 
of beds; patient acuity index; ADL index and average number of ADL limitations. A list 
of the environmental and organizational variables is presented in Table 3 .  
Table 3 .  
Measurement of Study Variables - Environmental and Organizational Characteristics 
Environmental Characteristics 
Variables Measurement 
COMP Market share3 
COMBSYS Combination of prospective and retrospective systems
4 
3 Data are from the Area Resource File. 
Environmental Characteristics (continued) 
Variables Measurement 
FEMPOP75 Coun 
POVERTY 
PROSPSYS Prospective reimbursement system 
RETROSYS Retrospective reimbursement system4 
Organizational Characteristics 
Variables Variable Suffix Measurement 
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PROFIT 97 or 0 1  Profit Status: For-Profit or 
Nonprofit 
MULTI 97 or 0 1  
ACUINDEX 97 or 0 1  
Owned o r  leased by multi­
facility organization 
Acuity Index 
Note: Data are from the On-Line Survey, Certification and Reporting (OSCAR) system 
unless otherwise noted. 
Data Analysis 
Exploratory analyses were first performed to examine the distribution and normality of 
each study variable. Confirmatory factor analysis (CF A) was then used to validate how 
the structural indicators measured the theoretical constructs identified.Finally, a 
covariance structure model was used to test the structural relationships between 
exogenous and endogenous variables. 
Exploratory Analysis 
Study variables were examined first in terms of distribution and normality, using 
descriptive and univariate analyses. Descriptive statistics and distribution properties of all 
variables in the study were obtained using SPSS, version 1 0.0. Means and standard 
deviations were calculated for each continuous variable. Means, or average values of the 
data, are measures of central tendency and the most commonly used measure of location 
4 Data are from (Charlene Harrington et aI., 1 998). 
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(Canavos & Miller, 1 995). Standard deviation is used to describe the dispersion of the 
data. Nominal or ordinal variables were examined using frequency tables. 
Normality tests are performed to detect any departure of the data from normal 
distribution. The mathematical justification for the maximum likelihood estimates used in 
multivariate structural equation modeling requires the assumption of normality (Sharma, 
1 996). Skewness and kurtosis statistics were used to evaluate the normality of each study 
variable. 
Confirmatory Factor Analysis 
The theoretical constructs in this study are described as latent or unobservable 
constructs that are not directly measurable; therefore it was necessary to use observable 
variables for measurement. Confirmatory factor analysis was used to specify a priori the 
relationships among factors (observable variables) and the theoretical constructs, via a 
measurement model. It is a tool used to determine the validity of the measurement 
variables. Mathematically, the observed variables and the unobserved constructs in this 
study can be written as follows: 
Y = Ay'l + &  
where 
Y is a (px 1 )  vector of the observable endogenous variables; 
Ay is a (pxr) matrix of factor loading, relating the observed y's to the latent 1/ ' S ;  
1/ is a (rx 1 )  vector of latent variables; 
€ is a (px 1 )  vector of residuals or unique factors or errors of measurement that 
influence the y's .  
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In this study, three latent constructs are used as endogenous variables: staffing 
adequacy (7] 1 ), rehabi litation orientation (7]2), and nursing home performance (7]3) .  The 
three distinct constructs result in three separate measurement models for endogenous 
variables. 
Following specification of each model, the models were identified, or confirmed. 
The fitting process seeks a unique solution for the parameters of the model and 
determines whether or not the data are consistent with the theoretical model (Maruyama, 
1 997). 
Structural Equation Modeling 
Structural equation modeling (SEM) is the principal analytic technique used in 
this study. SEM is  used to analyze relationships among a number of variables represented 
by a system of linear equations (Sharma, 1 996). SEM is applied to non experimental data 
to examine the plausibility of hypothesized relationships (Maruyama, 1 997). AMOS 4.0 
software was used to run the multivariate analysis (Arbuckle, 1 999). CF A yielded 
validated measurement models for the latent variables in the study. SEM was then 
employed to examine the interactions among the latent constructs. The structural equation 
model was used to specify the causal relationships among the exogenous variables and 
endogenous variables. The structural equation can be used to describe the causal effects 
and the amount of unexplained variance among them. The confounding variables or 
control variables are viewed as exogenous variables. In the causal analysis, these 
variables must be included in the structural equation in order to find the net effect of an 
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intervention (here, strategy) on outcomes (here, perfonnance as quality of care). The 
causal structure among the variables can be written as follows: 
where 
T] is a vector of latent endogenous variables; 
is a matrix of coefficients relating the endogenous variables to one another; 
r is a matrix of coefficients relating the exogenous variables to the endogenous 
variables; 
� is a vector of exogenous latent variables measured without errors; 
t is a vector of residual errors in equations, indicating that the endogenous 
variables are not perfectly predicted by the structural equations. 
In some· cases replacing T] with Y, which represents a vector of observed 
endogenous variables, and/or replacing � with , which represents a vector of observed 
exogenous variables, modify structural equations. Structural equations are based on the 
designs of the theoretical models and collected data. 
The covariance structure model composed of the measurement model and the 
structural equation model is based on five assumptions: I )  the variables are measured 
from their means; 2) common and unique factors are uncorrelated; 3) unique factors and 
errors in equations are uncorrelated across equations; 4) exogenous variables and errors 
in equations are uncorrelated; 5) none of the structural equations are redundant (Wan, 
200 1 ). 
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The posited structural equation model was validated through covariance structure 
analysis, which provided parameter estimates simultaneously for the measurement model 
and for the structural equation model. Assessment of model fit involved three procedures: 
I )  estimation of individual parameters, 2) evaluation of overall model fit (measures of 
goodness-of-fit), and 3) model modification. Estimation of individual parameters 
includes examining the sign and size, standard errors within reasonable ranges, 
correlations of parameter estimates, and squared multiple correlations. Standardized data 
are used to look for estimates that are statistically significant at p<O.OS .  A parameter 
estimate of I is set for the strongest indicator on each of the latent constructs (Wan, 
200 1 ). 
The model fit shows how well the specified model fits the data. The chi-square 
statistic is often used to assess model fit; however, it is highly influenced by sample size. 
A good model fit is indicated when chi-square (�) is small, the p-value is larger than the 
critical value of chi-square determined by the degrees of freedom (df) and the chosen 
level of significance. A concern of the chi-square statistic is sample size. As the sample 
size gets large, smaller differences between observed and predicted covariances become 
statistically significant. In such cases, a better indicator of model fit is the X2/df ratio. The 
� /df ratio lessens the problems of excessive statistical power from using X2when the 
sample size is large. A good �/dfratio is five or less (Bollen, 1 989). 
Other goodness-of-fit indicators include the goodness-of-fit index (GFI) and the 
adjusted goodness-of-fit index (AGFI). The GFI measures the relative amount of variance 
and covariance in the matrix of sample data that are predicted by the covariance structure 
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matrix implied by the theoretical model. The AGFI adjusts for the degrees of freedom 
relative to the number of variables. Root mean square error of approximation (RMSEA) 
measures the average of the fitted residuals; residuals should be near zero for a "good" 
model. Finally, The critical-N is another measure of model fit. A critical N of 200 or 
better indicates a satisfactory fit of the data to the model (Bollen, 1 989; Sharma, 1 996; 
Wan, 200 1 ) . 
Establishing a model fit involves model modification, or specification search. 
Modification of the model is accomplished by these steps : 1 )  eliminating observed 
indicators that do not make a significant contribution to the latent variables; 2) adding 
other variables that may measure the latent variables better; and 3) freeing the parameter 
with the largest reduction of the chi-square value to improve the model fit, thus 
improving the goodness of fit (Wan, 200 1 ). 
Model Specification in This Study 
The theoretical framework is modeled in path diagrams. Figures 4, 5 and 6 
present the path diagrams for the measurement models of staffing adequacy, 
rehabilitation orientation, and nursing home performance, respectively. The structural 
equation model, which depicts the relationships of the proposed hypotheses, is i llustrated 
in Figure 7.  
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Figure 4.  Proposed Measurement Model of the Adequacy of Nursing Facility Staffing 
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Figure 5 .  Proposed Measurement Model of Nursing Facility Rehabilitation Orientation 
95 
FACQUAL: 
Figure 6. Proposed Measurement Model of Nursing Facility Performance 
Organizational 
Characteristics: 
PROFIT 
MULTI 
TOTRES 
TOTBEDS 
ACUINDEX 
SKILLMED 
ADLINDEX 
ADLSCORE 
FACaUAL: 
aoc 
ABUSE 
ASSESS 
RIGHTS 
ENV 
NUTR 
PHARM 
ADMIN 
RocaUAL 
CONTRAC 
DECUB 
96 
e 1 6  
Figure 7 :  Proposed Structural Equation Model Describing Strategies for Staffing and 
Rehabilitation Orientation, and Nursing Facility Performance 
CHAPTER FIVE: RESULTS 
Chapter Five presents the results of analyses of the effects of strategic changes 
that nursing homes made in response to the Balanced Budget Act (BBA) of 1 997. The 
results are presented in sections according to the analyses performed. First, results of the 
descriptive analyses comprising descriptive statistics and univariate analyses are 
presented. Second, confirmatory factor analyses performed to validate the integrity of the 
measurement models are presented. Third, results of the structural equation modeling to 
test the research hypotheses and validate the model fit are presented. 
Descriptive Analysis 
Nursing home On-line Survey and Certification (OSCAR) data from years 1 997, 
1 998, 1 999, 2000 and 200 1 are the principal data used in this study. OSCAR data were 
the source for nursing home characteristics, personnel and deficiency information. Data 
from the Area Resource File (ARF) released in February 200 1 were used for analysis of 
selected environmental characteristics. 
Trend analyses were performed on the five years of data analyzed. Appendix A 
presents the means for each study variable across the five years of data analysis. In 
addition, Appendix A also displays the results of an analysis of variance (ANOY A) 
comparing means from years 1 997 and 200 1 . 
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OSCAR data from years 1 997 and 200 1 were used to investigate the effects of 
changes made in response to implementation of the Balanced Budget Act of 1 997. Data 
from 1 997 contained a total of 1 7, 1 2 1  observations. One observation had missing data, 
and so was eliminated from analyses, leaving a total of 1 7, 1 20 observations in the initial 
descriptive analyses. Data from 200 1 contained a total of 1 6,675 observations. 
The research hypotheses focus on longitudinal analyses of the impact of the BBA 
of 1 997. Hence, the year 1 997 is the baseline in the study upon which strategic change 
was implemented. The year 200 1 was selected for analysis of the impact of the changes. 
Data from 1 997 and 200 1 were merged for analysis. Facility social security codes 
were used to identify facil ity sameness, so that only facil ities that were operational in 
both 1 997 and 200 1 were entered in the merged dataset. Initially, the merged data fi le 
contained 1 5,004 facilities. Forty-six facilities were removed because they had no staff. 
One faci lity was removed because it had no residents. The final merged data fi le 
contained 1 4,957 facilities for analysis. (SAS code used to merge the two datasets is 
detailed in Appendix B . )  
Inspection of the merged data indicated that invalid data entries may be present. 
For example, 1 997 data contain 32 observations (facilities) that report registered nurse 
(RN) fulltime equivalent (FTE) personnel of more than 900. Among them, 23 facilities 
report RN FTEs at 999.99. S imilarly, 1 ,960 facilities report RN FTEs less than one; 1 ,446 
facilities report zero RN FTEs. The invalid data entries and extreme outlier cases were 
seen to influence the distribution of the data. Application of exclusion criteria for 
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facilities with unreliable OSCAR data is supported by (Feuerberg, 200 1 )  and (Harrington, 
Carril lo, Mullan, & Swan, 1 998). Thus, data were fi ltered to remove outliers. 
Decision rules for exclusion criteria recommended by Feuerberg (200 1 )  for 
nursing personnel were applied to the data. The decision rules were selected because of 
their sensitivity to longitudinal analyses. There are no inclusion or exclusion criteria 
reported in the literature pertaining to rehabilitation and administrative personnel; 
therefore, logical decision rules similar to those recommended by Feuerberg (200 1 )  and 
Harrington ( 1 998) were generated for rehabilitation and administrative personnel. 
(Appendix C details the decision rules applied and the number of cases affected by each 
criterion.) Application of all decision rules resulted in 1 2, 1 65 facil ities available for 
further analysis in the final data sample - 70. 8 1  percent of the total facilities available in 
1 997 and 72.95 percent of the total faci lities available in 2001 . Table 4a presents the 
mean for each study variable in comparisons of the population of nursing facilities in 
1 997 with the final study sample. An analysis of variance comparing the population with 
the study sample is also presented. S imilarly, Table 4b presents the study variables and 
analysis of variance for 200 1 .  Table 4c summarizes the two discrete variables: facility 
ownership and profit status, for 1 997 and 200 I .  
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Table 4a. 
Descriptive Statistics for the Study Sample vs. the Population: 1 997 
1 997 
N Mean Minimum Maximum Variance F Value 
Staffing 
PTPRD POEulation 1 7 1 20 0.2393 0 2 1 0.2300 3 .0842 40.2792* 
SamEle 1 2 1 65 0.06 1 8  0 1 .4447 0.0879 
PTAPRD POEulation 1 7 1 20 0. 1 3 1 6  0 9 1 . 7600 1 .5687 40.7330* 
SamEie 1 2 1 65 0.0407 0 1 .3333  0.0707 
PTAIDPRD POEulation 1 7 1 20 0. 1 1 1 0 0 99.0500 1 .4230 24.2348* 
SamEle 1 2 1 65 0.0474 0 1 .7386 0.0773 
OTPRD POEulation 1 7 1 20 0. 1 843 0 1 39.6800 2.2655 43.7543* 
SamEie 1 2 1 65 0.0483 0 0.8600 0.0682 
OTAPRD POEulation 1 7 1 20 0.0622 0 95 .8400 1 .0496 14.2 1 96* 
SamEie 1 2 1 65 0.0263 0 1 .8760 0.0538 
OTAIDPRD POEulation 1 7 1 20 0.0200 0 40. 8 1 00 0.4032 9.0 148* 
SamEie 1 2 1 65 0.0090 0 0.6955 0.0289 
SLPPRD POEulation 1 7 1 20 0.0892 0 3 5 . 1 700 0.7681  66.2746* 
SamEle 1 2 1 65 0.0324 0 0.6205 0.0444 
RNPRD POEulation 1 7 1 20 1 .4 1 25 0 1 446.5300 1 5 .9406 46.8975* 
SamEie 1 2 1 65 0.4224 0 6.7778 0.4888 
LPNPRD POEulation 1 7 1 20 1 .3773 0 403 .2900 8 . 1 878 90.9203* 
SamEie 1 2 1 65 0.6687 0 8.28 1 3  0.4476 
AIDPRD POEulation 1 7 1 20 3 .3395 0 1 065.3000 1 6.4055 78.5461 * 
SamEie 1 2 1 65 2 .0205 0 9.7273 0.6694 
ADMINPRD POEulation 1 7 1 20 0.6842 0 408 . 1 600 5 . 1 1 1 0 77.0970* 
SamEie 1 2 1 65 0.2770 0 3 .96 1 1 0.2355 
NADMPRD POEulation 1 7 1 20 0.5 590 0 244.9000 3 .9070 1 48.5920* 
SamEle 1 2 1 65 0. 1 270 0 2 .8591 0. 1 261  
SamEie 1 2 1 65 0. 1 270 0 2 .8591 0. 1 261  
Rehab Orientation 
REHAB POEulation 1 7 1 2 1  1 3 .3 1 1 5 0 290.0000 1 5.9054 38 . 7 1 1 9* 
SamEle 1 2 1 65 14.5 1 30 0 290.0000 1 6. 8063 
REHABEDS POEulation 1 7 1 2 1  1 . 1 75 1  0 260.0000 8.6054 0.0005 
SamEie 1 2 1 65 1 . 1 773 0 2 1 2.0000 7.9996 
Table continues. 
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1 997 
N Mean Minimum Maximum Variance F Value 
Rehabilitation Orientation, continued. 
REHABPRP POEulation 
SamEie 
Quality of Care 
PROCDEF POEulation 
SamEle 
REHABDEF POEulation 
SamEie 
CONTRAC POEulation 
SamEle 
DECUBITI POEulation 
SamEie 
SamEle 
1 7 1 1 3  0.0700 
1 2 1 65 0.0648 
1 7 1 2 1  2 .22 1 7  
1 2 1 65 2.2379 
1 7 1 2 1  0.3257 
1 2 1 65 0.3443 
1 4993 1 . 1 697 
1 1 240 1 .2272 
1 2626 1 .4287 
9304 1 . 5 1 77 
9304 1 .5 1 77 
0 
0 
0 
0 
0 
0 
- 1  
- 1  
- 1  
- 1  
- 1  
Environmental and Organizational Characteristics 
ACUITY POEulation 1 7 1 20 1 0.05 1 7  3 .00 
SamEie 1 2 1 65 1 0.0857 3 .72 
COMP** SamEie 1 2 1 65 0.0255 .00 
FEMPOP75** SamEie 1 2 1 65 206 1 7.829 .00 
* Statistically significant at P �0.05. 
1 .0000 0.0720 45 .7973* 
0.457 1  0.0533 
22.0000 2.5859 0.28 1 1 
1 9.0000 2.5566 
5 .0000 0.6426 5 .8549 
4.0000 0.6569 
65.0000 2 .904 1 2.4499 
65 .0000 2.9956 
42.0000 1 .9479 1 1 . 1 744* 
34.0000 1 .95 1 2  
34.0000 1 .95 1 2  
23 .00 2 .798 
22.74 
1 .00 
228703 .00 
** Data pertaining to competition (COMP) and females in the population over 75 years 
available only on final, merged dataset. 
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Table 4b. 
Descriptive Statistics for the Study Sample vs. the Population: 200 1 
2001 
N Mean Minimum Maximum Variance F Value 
Staffing 
PTPRD Poeulation 1 6675 0. 1 62 1  0 1 42 .8600 1 .9732 40. 1443* 
Samele 1 2 1 65 0.0487 0 1 .0088 0.0730 
PTAPRD Poeulation 1 6675 0.0973 0 76.5900 1 .2235 32.5866* 
Samele 1 2 1 65 0.0339 0 1 .3646 0.0648 
PTAIDPRD Poeulation 1 6675 0.0575 0 57 . 1 400 0.8267 1 9.4983* 
Samele 1 2 1 65 0.0244 0 1 .0688 0.0558 
OTPRD Poeulation 1 6675 0. 1 390 0 1 42 .8600 1 .9546 32.3997* 
Samele 1 2 1 65 0.03 8 1  0 0 .8722 0.0592 
OTAPRD Poeulation 1 6675 0.0480 0 4 1 .2500 0.5788 24.0283* 
Samele 1 2 1 65 0.0222 0 1 .2953 0.0488 
OTAIDPRD Poeulation 1 6675 0.0078 0 1 5 . 8900 0. 1 65 1  6.4943* 
Samele 1 2 1 65 0.0040 0 0 .8808 0.0208 
SLPPRD Poeulation 1 6675 0.0502 0 47 .6200 0.6225 34.5468* 
Samele 1 2 1 65 0.0 1 70 0 0 .8333 0.029 1 
RNPRD Poeulation 1 6675 l . l 1 84 0 484.2900 9.8 8 1 2  69. 1 082* 
Samele 1 2 1 65 0.3732 0 5 .3333 0.4086 
LPNPRD Poeulation 1 6675 1 .39 1 7  0 428.5600 7.9363 1 00.9536* 
Samele 1 2 1 65 0.668 1 0 5 .7333 0 .3580 
AIDPRD Poeulation 1 6675 3 .2 1 86 0 1 8 1 6.0600 1 8 .5430 57 . 1 878* 
Samele 1 2 1 65 1 .9467 0 7.0075 0 .5894 
ADMINPRD Poeulation 1 6675 0.6764 0 7 1 4.2900 7 . 1 980 35 .9769* 
Samele 1 2 1 65 0.2848 0 3 . 8462 0.2327 
NADMPRD Poeulation 1 6675 0.3400 0 285 .7 1 00 3 .2208 39.54 1 4* 
Samele 1 2 1 65 0. 1 562 0 1 .9056 0. 1 239 
Samele 1 2 1 65 0. 1 562 0 1 .9056 0. 1 239 
Rehab Orientation 
REHAB Poeulation 1 6675 1 2 .3 1 98 0 257 .0000 1 3 .45 1 7  1 0.561 1 * 
Samele 1 2 1 65 1 2. 8492 0 257 .0000 1 3 .9454 
REHABEDS Poeulation 1 6675 1 .03 14 0 2 1 2 .0000 7.7548 0.4008 
Samele 1 2 1 65 1 .09 1 3  0 2 1 2 .0000 8 . 1 769 
Table continues. 
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2001 
N Mean Minimum Maximum Variance F Value 
Rehabilitation Orientation, continued. 
REHABPRP POEulation 1 6672 0.0543 0 1 .0000 0.0630 1 02.3740* 
SamEle 1 2 1 65 0.0476 0 0.7335 0.04 1 3  
Quality of Care 
PROCDEF POEulation 1 6675 2 .74 1 4  0 23 .0000 2.6878 1 .5684 
SamEie 1 2 1 65 2 .78 1 4  0 20.0000 2 .6683 
REHABDEF POEulation 1 6675 0.34 1 0  0 5 .0000 0.6380 6.0826* 
SamEle 1 2 1 65 0.3600 0 5 .0000 0.6505 
CONTRAC POEulation 1 4807 1 .6450 - 1  1 08 .0000 4.8474 0.0070 
SamEle 1 1 1 6 1  1 .6400 - 1  1 08 .0000 4.8 1 1 4 
DECUBITI POEulation 1 3 0 1 7  1 .3 1 35 - I  35 .6700 1 .8306 8 .0259* 
SamEie 9692 1 .3829 - 1  35 .6667 1 .8222 
SamEie 9692 1 .3829 - 1  35 .6667 1 . 8222 
Environmental and Organizational Characteristics 
ACUITY POEulation 1 6675 1 0. 1 3 1 7  3 .00 23 .00 2 .745 1 .682 
SamEie 1 2 1 65 10 . 1 567 3 .00 22. 2 1  
COMP** SamEle 1 2 1 65 0.0255 .00 1 .00 
FEMPOP75** SamEie 1 2 1 65 206 1 7 .829 .00 228703 .00 
* Statistically significant at P :::;0.05. 
** Data pertaining to competition (COMP) and females in the population over 75 years 
available only on final, merged dataset. 
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Table 4c. 
Descriptive Statistics for the Study Sample vs. the Population: 1 997 and 200 1 (Discrete 
Variables) 
1 997 200 1 
N Frequency Percent N Frequency Percent 
Environmental and Organizational Characteristics 
MULTI Population 1 7 1 2 1  9 1 28 53 .3  
PROFIT 
Sample 1 2 1 65 6583 54. 1  
Population 1 7 1 2 1  
Sample 1 2 1 65 
1 1 240 65 .7 
82 1 7  67.5 
Staffing Adequacy 
1 6675 9307 
1 2 1 65 6949 
1 6675 1 0845 
1 2 1 65 8 1 34 
Comparison of the descriptive data presented in Tables 4a and 4b shows a 
55 .8 
57 . 1  
65.0 
66.9 
reduction in all rehabilitation staffing variables in 200 1 .  Specifically, physical therapists 
decreased from a mean of 0.06 1 8  therapists per resident day in 1 997 to 0.0487 therapists 
per resident day in 200 1 . Physical therapist assistants and physical therapy aides similarly 
decreased, from 0.04 and 0.0474 fulltime equivalents per resident day in 1 997 to 0.03 and 
0.0244 FTEs per resident day in 200 1 ,  respectively. Occupational therapy personnel 
dropped from 0.0483 FTE occupational therapists per resident day in 1 997 to 0.038 1  
FTEs per resident day in 200 1 . Occupational therapy assistants also dropped, from 0.03 
assistants per resident day in 1 997 to 0.02 assistants per resident day in 200 1 .  
Occupational therapy aides dropped to 0.00 FTEs per resident day and so were dropped 
from further analyses. Speech-language pathologists decreased from 0.0324 FTEs per 
resident day in 1 997 to 0 .01 70 FTEs per resident day in 200 1 .  
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The numbers of registered nurses and the numbers of nurse aides per resident day 
dropped in 200 1 compared to 1 997. However, licensed practical nurses were unchanged 
in the same period. Registered nurse FTEs changed from 0.4224 per resident day in 1 997 
to 0.373 1 FTEs per resident day in 200 1 .  Nurse aides decreased from 2 .0205 in 1 997 to 
1 .9467 FTEs per resident day in 200 1 .  Facilities reported 0.6687 and 0.6681  licensed 
practical nurse FTEs per resident day in 1 997 and 200 1 ,  respectively. 
Both administrative personnel and nurse administrators increased in 200 1 as 
compared to 1 997. The number of administrative FTEs per resident day increased in 200 1 
to 0.2848, compared to 0.2770 in 1 997. Nurse administrators increased to 0. 1 562 from 
0. 1 270 FTEs per resident day in 1 997. An analysis of variance was perfonned to 
detennine the significance of these changes observed in the data. ANOVA results show 
that all staffing changes are significant at a P value of 0.001 or lower. 
Rehabilitation Orientation 
The number of rehabilitation patients identified by nursing faci lities ranged from 
zero to 290. The mean in 1 997 was 1 4.5 1 30 patients, compared to a mean of 1 2. 8492 
patients in 200 1 . The number of rehabilitation beds ranged from zero to 2 1 2  in both 1 997 
and 200 1 .  In 1 997, the average number of rehabilitation beds reported was l . l 773; the 
number of beds reported in 200 1 decreased to 1 .09 1 3 .  The proportion of rehabilitation 
staff in the total staff mix analyzed averaged 0.0648 FTEs per resident day in 1 997 and 
fell to 0.0476 FTEs per resident day in 200 1 .  
In summary, all three rehabilitation orientation variables declined in 2001  as 
compared to 1 997. ANOV A results show significant differences in the numbers of 
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rehabilitation patients and the proportions of rehabilitation personnel, at a significance 
level of 0.00 1 .  
Quality of Care 
Four indicators of facilities' quality of care were measured. First, an overall 
measurement of faci lity procedural quality was constructed from seven of the eight 
indicators proposed by Mullan and Harrington (200 1 ) :  1 )  abuse, 2) assessment, 3) patient 
rights, 4) environment, 5) nutrition, 6) pharmacy, and 7) administration. Individual 
deficiency citations (categorical variables) were summed to create a measurement index 
for each indicator. The seven indices were then aggregated for a composite measure of 
faci lity quality. 
Besides facility quality, three indicators of rehabilitation outcome (quality) were 
identified. The three indicators are: 1 )  numbers of patients with contractures; 2) numbers 
of patients with pressure ulcers; and 3 )  rehabilitation deficiency index consisting of the 
following citations : activities of daily living, range of motion, pressure ulcers and 
rehabilitation services. The numbers of deficiency citations assigned to faci lities rose 
significantly in six of the seven categories resulting in a significant increase in facility 
deficiencies. Increases in deficiency citations in 200 1 as compared to 1 997 were noted in 
the following categories: 1 )  abuse, 2) patient rights, 3) environment, 4) nutrition, 5) 
pharmacy, and 6) administration. Deficiency citations from residents' assessments, 
however, declined in 200 1 . 
The numbers of residents with contractures increased significantly in 2001 as 
compared to 1 997 (means = 1 .64 and 1 .23, respectively.) In contrast, the numbers of 
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residents with pressure ulcers significantly declined (means = 1 . 38  and 1 .52, 
respectively.) Finally, the rehabilitation deficiency citation index increased from 0.34 to 
0.36, not a statistically significant change. 
Environmental and Organizational Characteristics 
Six of the seven identified environmental and organizational characteristics were 
retained for analysis. Reimbursement system (RETROSYS, PROSPSYS and 
COMBSYS) was removed from analysis, since prospective payment was in place for all 
states in 1 997 and 200 1 .  Analysis of correlations among the remaining six variables: 
ACUINDEX, MULTI, PROFIT, COMP, FEMPOP75, and POVERTY, reveals a strong 
correlation between FEMPOP75 and POVERTY (r = 0.948; P :5:0.0 1 ) . In 1 999, 83 . 1  
percent of nursing home residents were female, of whom 83 .9 percent were over 75 years 
old (Jones, 2002); therefore, FEMPOP75 was retained as the population variable. 
Acuity index (ACUINDEX) is a measure of resident acuity, or case-mix. 
ACUINDEX refers to the resource needs, or intensity of services required by residents. 
Acuity measures are resident-specific. In OSCAR, ACUINDEX is an aggregate score of 
resident ADL needs and specialty service requirements (Cowles, 2000) . ACUINDEX 
increased from a mean score of 1 0.0857 to 1 0 . 1 567, which is significant at P less than or 
equal to 0.00 1 .  Nursing facil ities delivered more services, including rehabi litation 
services, and more intense services in 200 1 as compared to 1 997. 
Facility ownership (MULTI) refers to those facilities owned or leased by multi­
faci lity organizations. In 1 997, 6583 facilities were owned or leased by multi-facility 
organizations (54. 1 percent.)  In 200 1 ,  6949 facilities were owned or leased (57 . 1  
percent.)  Multi-facility organizations grew by  3 . 0  percent between 1 997 and 200 1 .  
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For-profit (PROFIT) facilities declined in 200 1 . In 1 997, 82 1 7  facilities (67 .5 
percent) were for-profit; in 200 1 , 8 1 34 (66.9 percent) were for-profit, a decrease of 0.6 
percent. The majority of nursing homes, approximately two-thirds, remain for-profit. 
In summary, OSCAR data from 1 997 and 200 1 were merged into a single dataset 
for analysis of the impact of the BBA of 1 997 on nursing home quality of care, focusing 
of staffing, rehabilitation orientation and both facil ity and rehabilitation procedural 
quality of care. The final data sample consisted of 1 2 , 1 65 facilities. Significant changes 
are noted in all study variables when comparing data collected in 200 1 with that collected 
in 1 997. Levels of rehabilitation and nurse staffing declined in 200 1 ,  whereas levels of 
administrative staffing increased. 
The numbers of residents receiving specialized rehabilitative services declined in 
200 1 ,  but there was no significant change in the number of designated specialty 
rehabilitation beds. Consistent with the staff changes noted, the proportion of 
rehabilitation personnel within the overall faci lity staff mix declined in 200 I .  
Four indicators, including an index of overall facility process quality and three 
rehabilitation-specific measures of quality, measured quality of care. Facility quality 
declined in 200 1 for six of the seven facility indicators. That is, facilities were assigned 
more deficiency citations in six categories. Only resident assessments improved. With 
respect to rehabilitation process quality, the numbers of residents with contractures 
increased, and the numbers of residents with pressure ulcers decreased. More faci lity 
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citations related to rehabilitation procedures were reported in 2001; however, the increase 
is not statistically significant. 
Five envirorunental and organizational characteristics were analyzed. Overall, the 
number of facil ities participating in multi-facility organizations continues to increase, as 
do the acuity and resource needs of the resident populations. The majority of nursing 
facilities are for-profit, although the number of for-profit facilities declined minimally in 
2001 . 
The following section details the confirmatory factor analysis results for 
validation of the proposed measurement models. Models for each of the three constructs 
of interest: I )  staffing adequacy; 2) rehabilitation orientation; and 3) quality of care are 
presented. The process of confirmatory factor analyses involved inspection of correlation 
data, exploratory factor analyses, and presentation of "best-fit" measurement models. 
Confirmatory Factor Analysis 
Measurement models for each of the three constructs: staffing adequacy, 
rehabilitation orientation and quality of care were examined independently. The 
envirorunental factors and organizational characteristics were assumed to be measured 
without measurement errors. 
Analysis of maximum likelihood estimates for the individual parameters and 
overall model fit was performed. Estimates reported include standardized regression 
coefficients ((3s), critical ratios, and squared mUltiple correlations (SMCs or R\ The 
factor loadings, or standardized regression coefficients, in general regression models 
show the relationships (size and direction) between observed variables and the 
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corresponding latent constructs. The critical ratio is computed as the parameter estimate 
divided by its standard error. With the standard nonnal distribution assumption, the 
estimate is significantly different from zero at the 0.05 level when an estimate has a 
critical ratio greater than 1 .96 (in absolute value) (Canavos & Miller, 1 995). Squared 
multiple correlations indicate the relative amount of variance in each measurement 
indicator accounted for by the common construct, and thus assess how good or reliable an 
indicator is for measuring the construct that it is supposed to measure (Shanna, 1 996). 
The chi-square goodness-of-fit indices and relevant indices test the overall model fit, 
which explains how well the data fit the model (Shanna, 1 996). 
Staffing Adequacy 
Staffing adequacy is modeled as an endogenous latent construct. In the proposed 
measurement model, staffing adequacy was modeled as a single latent construct that 
included twelve personnel indicators: PTPRD, PTAPRD, PTAIDPRD, OTPRD, 
OT APRD, OT AIDPRD, SLPPRD, RNPRD, LPNPRD, AIDPRD, ADMINPRD, and 
NADMPRD. Because no occupational therapy aides (OT AIDPRD) were reported among 
facilities in the final data sample, the variable OT AIDPRD was eliminated from analyses. 
Physical therapy aides are comparable to occupational therapy aides with respect to 
patient care responsibi lities and the lack of a fonnal education requirement. Given that 
neither group is responsible for direct patient care, physical therapy aides were also 
eliminated from further analyses. Examination of the correlation matrix and factor 
analysis for the remaining ten indicators suggested that staffing adequacy was better 
modeled as two constructs: rehabilitation staffing and nurse staffing. Rehabilitation 
I I I  
staffing was constructed from the following five indicators: PTPRD, PT APRD, OTPRD, 
OT APRD, and SLPPRD. Nurse staffing was constructed from the following five 
indicators: RNPRD, LPNPRD, AIDPRD, ADMINPRD, and NADMPRD. 
The two-construct measurement model for staffing was then constructed and 
examined. Table 5a presents the results of cross-sectional analyses final measurement 
models for staffing in years 1 997 and 200 I .  
Table 5a. 
Measurement Model of Professional Staffing: Cross-Sectional Analysis for 1 997 and 
2001 
1 997 2001 
Standardized Standardized 
Predictor Regression Critical Regression Critical 
Variable Coefficient Ratio {*} Coefficient Ratio (*) 
Measurement Model 
PTPRD 0.960 37.66* 0.908 49.55 1 * 
PTAPRD 0.629 33 . 1 04* 0.595 39.943* 
OTPRD 0.726 72.273* 0.804 54. 102* 
SLPPRD 0.539 0.476 
RNPRD 0.602 3 1 .903* 0.644 45.383* 
LPNPRD 0.320 32.844* 0.320 30. 1 96* 
AIDPRD 0.207 22.042* 0. 1 34 1 3 .680* 
Goodness of Fit 
X2 78. 1 9 1  43.368 
Degrees of Freedom (dO 7 6 
X2/df 1 1 . 1 70 7 .228 
P Close 1 .000 1 .000 
RMSEA 0.029 0.023 
Hoelter (0.0 1 )  2875 47 1 6  
* Statistically significant at P �.05. 
1 1 2 
The standardized regression coefficients W) associated with each of the indicators 
for rehabilitation staffing were significant, as were the critical ratios at P less than or 
equal to 0.05. The overall model fit indices suggest that the model is well fit to the data. 
However, the SMC suggested that occupational therapy assistants contributed minimally 
to the rehabilitation staffing (R2 = 0. 1 06.) construct. Occupational therapy assistants were 
removed from further analyses. 
The standardized regression coefficients (�) associated with each of the five 
indicators for nurse staffing were significant, as were the critical ratios at P less than or 
equal to 0.05. However, the SMC suggested that administrators and nurse administrators 
contributed insignificantly to nurse staffing (R2 = 0. 1 24 and 0 . 1 77, respectively). 
Considering the minimal contribution to the nurse staffing construct and the perceived 
minimal role of administrators to direct patient care, administrators and nurse 
administrators were eliminated from further analyses. 
Examination of the relationship between the two constructs (el» reveals a strong 
correlation between rehabilitation staffing and nurse staffing (r = 0.754). This suggested 
that much of the rehabilitation staffing dimension was subsumed in nurse staffing. Thus, 
the staffing measurement model was again revised into a single-construct model 
comprising the following seven indicators: PTPRD, PT APRD, OTPRD, SLPPRD, 
RNPRD, LPNPRD, and AIDPRD. 
The 1 997 and 200 I measurement models for nursing facility staffing are 
presented in Figures 8a and 8b, respectively. In structural equation modeling, 
measurement errors are permitted to correlate with each other, indicating that 
1 1 3 
unexplained variances exist because some variables are missing from the model. 
Correlating measurement error improves the fit of the model. The final measurement 
models contain correlations among error measurements representing a better fit. 
Longitudinal analyses are a focus of this investigation. The final measurement 
model for staffing was examined longitudinally to determine its stability over time. The 
longitudinal measurement model for staffing is presented in Figure 9.  
The direct effect of staffing in 1 997 on staffing in 200 1 (�) is 0.788 (critical ratio 
= 42 .70 1 ;  P::; 0.00 1 . ) The critical ratio for each staffing indicator is significant at P less 
than or equal to 0.00 1 . Squared multiple correlations (R2) reveal that the model explains 
62. 1 percent of the variance in staffing in 200 1 . The overall model fit and goodness of fit 
statistics are presented in Table 5b. The final measurement model for staffing was used 
for analysis in the structural equation model. 
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Figure 9. Longitudinal Measurement Model of Staffing 
Table 5b. 
Longitudinal Measurement Model of Staffing 
Direct Effect of Staffing '97 on Staffing '0 1  
Squared Multiple Correlation (R2) 
Staffing '01  
Measurement Model 
PTPRD 
PTAPRD 
OTPRD 
SLPPRD 
RNPRD 
LPNPRD 
AIDPRD 
Goodness of Fit 
Degrees of Freedom (df) 
P Close 
RMSEA 
Hoelter (0.0 1 )  
1 997 
Standardized 
Regression 
Coefficient 
0.907 
0.6 1 6  
0.722 
0 .537 
0 .738 
0.328 
0.223 
* Statistically significant at P �0.05 . 
Critical 
Ratio (*) 
59.045* 
47.284* 
67.9* 
49.459* 
32.845* 
22 . 8 1  * 
Standardized 
Regression 
Coefficient 
0.788 
2001 
Standardized 
Regression 
Coefficient 
0.884 
0.632 
0.793 
0.489 
0.7 1 3  
0.32 1 
0. 1 32 
1 8964.066 
62 
30 1 . 5 1 7  
0.000 
0. 1 57 
60 
Rehabilitation Orientation 
1 1 7  
Critical 
Ratio (*) 
4 1 .207* 
0.62 1 
Critical 
Ratio (*) 
53 .577* 
45.765* 
55 .4 14* 
46.839* 
30.494* 
1 3 .632* 
Rehabilitation orientation is modeled as an endogenous latent construct. In the 
proposed measurement model, rehabilitation orientation was modeled as a single latent 
construct that included three rehabilitation indicators: number of patients receiving 
1 1 8  
specialized rehabilitation services (REHAB), number of specialized rehabilitation beds 
per facility (REHABEDS), and proportion of rehabilitation staff to other facility staff 
(REHABPRP). Examination of the correlation matrix shows that all three indicators are 
positively correlated and statistically significant, at P less than or equal to 0.00 1 . 
The single-construct model for rehabilitation orientation was constructed and 
examined. The standardized regression coefficients (�) for each of the three indicators of 
rehabilitation orientation were significant as were the critical ratios at P less than or equal 
to 0.00 1 .  Numbers of patients receiving rehabilitation services (REHAB) contributed 
most significantly to the rehabilitation orientation construct ( 1 997: R2 = 0 .535 ;  2001 : R2 = 
0.880.) 
The 1 997 and 200 1 measurement models for rehabilitation orientation are 
presented in Figures l Oa and l Ob, respectively. The measurement model is just identified 
in both 1 997 and 200 1 ,  that is, chi-square is equal to zero and the goodness of fit index is 
one. Correlation of measurement errors was not performed for the rehabilitation 
orientation measurement models. Correlations increase the number of degrees of freedom 
in the measurement model, in this case creating an unidentified measurement model. 
Table 6a presents the results of cross-sectional analyses for the final measurement 
models for rehabilitation orientation in years 1 997 and 200 1 .  The standardized regression 
coefficient (�) for each of the rehabilitation orientation indicators and the respective 
critical ratios are presented. 
The direct effect of rehabilitation orientation in 1 997 on rehabilitation orientation 
in 200 1 (�) is 0.772 (critical ratio = 46.224; P:$; 0.00 1 . ) The critical ratio for each 
1 1 9 
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Figure l Oa 
Figure l Ob 
Figures l Oa-b. Final Measurement Model of Rehabilitation Orientation 1 997 and 200 1 
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Table 6a. 
Measurement Model of Rehabilitation Orientation: Cross-Sectional Analysis for 1 997 
and 200 1 
1 997 2001 
Standardized Standardized 
Predictor Regression Critical Regression Critical 
Variable Coefficient Ratio (*) Coefficient Ratio (*) 
Measurement Model 
Rehab Patients 0.732 0.938 
Rehab Beds 0.203 1 1 .845* 0. 1 28 5 .864* 
Rehab Staff 0.527 1 2 .036* 0.4 1 3  6.305* 
Goodness of Fit 
Just identified model with X2 = O. 
* Statistically significant at P �0.05 . 
rehabilitation orientation indicator is significant at P less than or equal to 0.00 1 . The 
squared mUltiple correlation (R2) reveals that the model explains 59.6 percent of the 
variance in rehabilitation orientation in 200 1 .  Goodness of fit statistics indicate that the 
data are well fit to the model : the chi-square ratio is 2 .8 1 66, and the Hoelter index is 
1 303 1 .  The final measurement model for rehabilitation orientation was used for analysis 
in the structural equation model. 
The final measurement model for rehabilitation orientation was examined 
longitudinally to determine its stability over time. The longitudinal measurement model 
for rehabilitation orientation is presented in Figure 1 1 . 
The overall model fit and goodness of fit statistics are presented in Table 6b. 
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Figure 1 1 . Longitudinal Measurement Model for Rehabilitation Orientation 
Table 6b. 
Longitudinal Measurement Model of Rehabilitation Orientation 
Direct Effect of Rehab Orientation '97 on Rehab Orientation 
'0 1  (Beta Coefficient) 
Squared Multiple Correlation (R2) 
Rehabilitation Orientation '0 1  
Measurement Model 
Rehab Patients 
Rehab Beds 
Rehab Staff 
Goodness of Fit 
Degrees of Freedom (df) 
P Close 
RMSEA 
Hoelter (0.0 1 )  
1 997 
Standardized 
Regression 
Coefficient 
0.837 
0. 1 88 
0.46 
* Statistically significant at P =::;;0.05 . 
Quality of Care 
Critical 
Ratio (*) 
1 8 . 1 96* 
39.985* 
1 4.083 
5 
2 .8 1 66 
1 .000 
0.0 1 2  
1 303 1 
1 23 
Standardized 
Regression 
Coefficient 
0.772 
2001 
Standardized 
Regression 
Coefficient 
0.936 
0. 1 25 
0.4 1 6  
Quality o f  care was modeled as an endogenous latent construct. In the proposed 
measurement model, quality of care was modeled as a single latent construct that 
included four quality indicators: an aggregate index of faci lity deficiencies directly 
related to rehabilitation procedures (REHABDEF), an aggregate index of faci lity 
Critical 
Ratio (*) 
46.224* 
0.596 
Critical 
Ratio (*) 
1 2 .78 1 *  
32 . 3 1 5* 
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deficiencies associated with quality of care (F ACQUAL), numbers of residents with 
contractures (CONTRAC), and numbers of residents with pressure ulcers (DECUB). 
The single construct model was constructed and examined for both 1 997 and 
2001 . The standardized regression coefficients (�) associated with each of the four 
indicators for quality of care are significant, as are the critical ratios at P less than or 
equal to 0.05 . The overall model fit indices show the 1 997 model with chi-square 1 .34 1 
(degrees of freedom = 1 ;  P = 0.247), the ratio of chi-square to degree of freedom 1 .34 1 ;  
RMSEA of 0.005; P-Close of 1 .000; and Hoelter of601 87.  The overall model fit indices 
show the 2001 model with chi-square 0.8 8 1  (degrees of freedom = 1 ;  P = 0.348), the ratio 
of chi-square to degree of freedom 0.88 1 ;  RMSEA of 0.000; P-Close of 1 .000; and 
Hoelter of 9 1 642. The data are well fitted in each model. 
The strength of the model fit was determined to be at least partially due to the 
relationship between REHABDEF and F ACQUAL. REHABDEF is a subset of 
F ACQUAL that focuses on rehabilitation. An aggregate index of faci lity deficiencies 
(PROCDEF) excluding the category quality of care (QOC) was constructed as a 
substitute for F ACQUAL in the measurement model. The index PROCDEF consists of 
the following categories of faci lity deficiencies: abuse, assessment, rights, environment, 
nutrition, pharmacy, and administration. 
The 1 997 and 200 1 modified, single construct measurement models for quality of 
care are presented in Figures 1 2a and 1 2b, respectively. Both REHABDEF and 
PROCDEF are indices of faci lity deficiencies. Variances associated with measurement of 
1 25 
each index are assumed to be related; therefore the measurement errors associated with 
each index are correlated to improve the model fit. 
Table 7a presents the results of cross-sectional analyses for the final measurement 
models for quality of care in years 1 997 and 200 1 .  The standardized regression 
coefficient (�) for each of the quality of care indicators and the respective critical ratios 
are presented. 
All four quality of care indicators in each of the two years of data analysis, with 
the exception of pressure ulcers (DECUB) in 200 1 ,  are significant at P less than or equal 
to 0.05 . The overall model fit indices suggest that the data are well fit in each model. 
The final measurement model for quality of care was examined longitudinally to 
determine its stability over time. The longitudinal measurement model for quality of care 
is presented in Figure 1 3 .  
The direct effect o f  quality o f  care in 1 997 on quality o f  care in 200 I (�) is 0.254 
(critical ratio = 1 .98 1 ;  P�0.05). The critical ratio for the index of facility procedural 
deficiencies in 1 997 and 200 1 ,  and for numbers of residents with contractures is 
significant at P less than or equal to 0.00 1 . The overall model fit and goodness of fit 
statistics are presented in Table 7b. The final measurement model for quality of care was 
used for analysis in the structural equation model. 
In summary, confirmatory factor analyses for the measurement models of staffing, 
rehabilitation orientation and quality of care were presented in this section. The 
measurement model for staffing was modified from the proposed model. The final model 
contains a single construct for measurement of staffing that includes the following seven 
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Figure 1 2a. Final Measurement Model for Quality of Care - 1 997 
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.3 
Figure 1 2b. Final Measurement Model for Quality of Care - 2001 
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Table 7a. 
Measurement Model of Quality of Care: Cross-Sectional Analysis for 1 997 and 200 1 
Predictor 
Variable 
Measurement Model 
REHABDEF 
PROCDEF 
CONTRAC 
DECUB 
Goodness of Fit 
Degrees of Freedom (df) 
P Close 
RMSEA 
Hoelter (0.0 1 )  
1 997 
Standardized 
Regression 
Coefficient 
0. 1 1 8 
0.056 
0. 1 75 
0.595 
* Statistically significant at P g).05. 
Critical 
Ratio (*) 
3 .639* 
5 .648* 
2 . 1 60* 
2.601 
2 .601 
1 .000 
0.0 1 1 
3 1 03 1  
2001 
Standardized 
Regression 
Coefficient 
0.084 
0.038 
0.229 
0.6 1 6  
Critical 
Ratio (*) 
2 .579* 
2 .371 * 
1 .628 
0.653 
0.653 
1 .000 
0.000 
1 23668 
indicators: PTPRD, PT APRD, OTPRD, SLPPRD, RNPRD, LPNPRD, and AIDPRD. 
The final measurement model is well fit to the data and stable across time. 
The final measurement model for rehabilitation orientation is consistent with the 
proposed measurement model. The model contains a single construct for measurement of 
rehabilitation orientation, with the following three indicators: REHAB, REHABEDS, and 
REHABPRP. The final measurement model is just identified. The data are well fit to the 
longitudinal model and it is stable across time. 
The final measurement model for quality of care contains a single construct for 
measurement of quality of care, with the following four indicators: REHABDEF, 
PROCDEF, CONTRAC, and DECUB. The final measurement model is well fit to the 
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Figure 1 3 .  Longitudinal Measurement Model of Quality of Care 
Table 7b. 
Longitudinal Measurement Model of Quality of Care 
Direct Effect of QOC '97 on QOC '0 1  
Squared Multiple Correlation (R2) 
QOC 200 1 
Measurement Model 
REHABDEF 
PROCDEF 
CONTRAC 
DECUB 
Goodness of Fit 
Degrees of Freedom (df) 
P Close 
RMSEA 
Hoelter (0.0 1 )  
1 997 
Standardized 
Regression 
Coefficient 
0.076 
0.033 
0.278 
0.934 
* Statistically significant at P =::;0.05 . 
data and stable across time. 
Critical 
Ratio (*) 
3 .43 1 * 
0.899 
0.970 
Standardized 
Regression 
Coefficient 
0.254 
2001 
Standardized 
Regression 
Coefficient 
0.08 1 
0.050 
0.207 
0.679 
1 8 .072 
8 
2 .259 
1 .000 
0.0 1 08 
1 3523 
Structural Equation Modeling 
1 30 
Critical 
Ratio (*) 
1 .98 1 * 
0.065 
Critical 
Ratio (*) 
3 .690* 
5 . 1 27* 
1 .867 
The theoretical model, or causal model, contains both the measurement models 
and the structural equation models, and examines the relationships between the 
exogenous variables and endogenous variables. Three hypotheses were tested in this 
1 3 1  
study to show the relationships among selected environmental and organizational factors, 
staffing, rehabilitation orientation and nursing home quality of care. 
The three validated measurement models for the endogenous variables of staffing, 
rehabilitation orientation and quality of care were used in the structural equation. (Please 
refer to the previous section for details about each of the model. )  The environmental and 
organizational control variables: competition (COMP), numbers of females in the 
population over 75 years old (FEMPOP75), acuity index (ACUINDEX), profit status 
(PROFIT), and multi-facility organization (MULTD are exogenous variables in the 
model. Exogenous variables are independent, with no prior causal variable. Theoretically 
and empirically, exogenous control variables may be viewed as causal factors that 
directly or indirectly influence nursing home quality of care. 
The Structural Relationship Between Staffing and Rehabilitation Orientation 
The structural equation included analysis of three integrated models. Further, both 
cross-sectional and longitudinal models were examined for each equation. The first 
model tests the structural relationship between staffing and rehabilitation orientation 
(Figures 14a-b, and 1 5) .  Examination of the correlation matrix and factor analysis for the 
six staffing and three rehabi litation orientation indicators suggested that the proportion of 
rehabilitation staffing was more strongly associated with the staffing component than 
with the rehabilitation orientation component (� = 0.925 vs. 0. 1 27). In the structural 
equation of staffing and rehabilitation orientation, the proportion of rehabilitation staff 
was modeled as a part of the staffing latent construct. 
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Table 8a summarizes the standardized parameter estimates for the causal models 
in the cross-sectional analyses. 
Table 8a. 
The Relationship between Staffing and Rehabilitation Orientation: Cross-Sectional 
Analysis for 1 997 and 200 1 
1 997 2001 
Standardized Standardized 
Regression Critical Regression Critical 
Coefficient Ratio {*} Coefficient Ratio {*} 
Direct Effect of Staffing 
on Rehab Orientation 0.48 32. 1 92* 0.39 28.2* 
Measurement Models 
Staffing 
PTPRD 0.8 1 4  76.895* 0.856 56.063* 
PTAPRD 0.5 1 7  47.266* 0 .559 43.857* 
OTPRD 0.858 86.463* 0.854 56. 1 77* 
SLPPRD 0.832 0.5 1 
RNPRD 0.275 25 .3 1 2*  0.607 44.428* 
LPNPRD 0.23 1 23 .805* 0.3 1 7  30.347* 
Rehabilitation Orientation 
Rehab Staff 0.622 0.7 1 6  
Rehab Patients 0.226 1 1 .745* 0. 1 68 6.839* 
Rehab Beds 0.82 1 78.365* 0. 796 60.874* 
Goodness of Fit 
X2 225 .38 1 59. 703 
Degrees of Freedom (d£) 1 2  I I  
X2/df 1 8 .78 1 5 .427 
P-value 1 .000 1 .000 
RMSEA 0.038 0.0 1 9  
Hoelter (0.0 1 )  1 4 1 5  5038 
* Statistically significant at P g).05.  
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Figure 1 4a. Structural Relationship between Staffing and Rehabilitation Orientation -
1 997 
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Figure 1 4b. Structural Relationship between Staffing and Rehabilitation Orientation -
200 1 
l 35  
Figure 1 5 .  Longitudinal Structural Relationship between Staffing and Rehabilitation 
Orientation 
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The direct effect of staffing on rehabilitation orientation is positive and 
statistically significant at P less than or equal to 0.00 1 (p= 0.48, 1 997; 0.39, 200 1 ) . The 
standardized regression coefficients (P) associated with each of the seven staffing and 
two rehabilitation orientation indicators are significant, as are the critical ratios at P less 
than or equal to 0.00 1 . The overall model fit indices show the 1 997 model with chi-
square 225 .38 1 (degrees of freedom = 1 2; P = 0.000), the ratio of chi-square to degree of 
freedom 1 8.78 1 ;  RMSEA of 0.038; P-Close of l .000; and Hoelter of 1 4 1 5 .  The overall 
model fit indices show the 200 1 model with chi-square 59 .703 (degrees of freedom = 1 1 ;  
P = 0.000), the ratio of chi-square to degree of freedom 5 .427; RMSEA of 0.0 1 9; P-Close 
of 1 .000; and Hoelter of 5038 .  
The structural relationships for the longitudinal model between staffing and 
rehabilitation orientation are summarized in Table 8b. The structural equation lacks the 
residual error associated with the latent construct rehabilitation orientation in 200 1 .  The . 
residual error term was assigned a negative variance, creating an inadmissible solution. In 
order to continue analysis of the structural equation, the latent construct was assumed to 
be perfectly measured and the error term was removed. 
Table 8b. 
Longitudinal Relationship Between Staffing and Rehabilitation Orientation 
Direct Effect of: 
Staffing '97 on Rehab Orientation '97 
Staffing '97 on Staffing '0 1  
Standardized 
Regression 
Coefficient 
Critical 
Ratio (*) 
0.4 1 5  33 .674* 
0.595 45.952* 
Table continues. 
Direct Effect of: (continued) 
Staffing '01 on Rehab Orientation '97 
Staffing '01 on Rehab Orientation '0 1  
Rehab Orientation '97  on Rehab Orientation '0 1  
Staffing '97 - Rehab Orientation '0 1  
Squared Multiple Correlation (R2) 
Rehab Orientation '97 
Staffing '01 
1 997 
Standardized 
Regression 
Coefficient 
Measurement Models 
Staffing 
PTPRD 0.833 
PTAPRD 0.535 
OTPRD 0.848 
SLPPRD 0.78 1 
RNPRD 0.375 
LPNPRD 0.265 
Rehab Orientation 
Rehab Staff 0.836 
Rehab Patients 0.759 
Rehab Beds 0.2 1 7  
Goodness of Fit 
Degrees of Freedom (df) 
P Close 
RMSEA 
Hoelter (0.0 1 ) 
* Statistically significant at P �.05 . 
Critical 
Ratio (*) 
79.608* 
49.908* 
87.607* 
35 .464* 
26.93* 
85 .696* 
1 9. 7 12*  
Standardized 
Regression 
Coefficient 
0.072 
0. 1 82 
0.985 
-0. 1 29 
2001 
Standardized 
Regression 
Coefficient 
0.8 1 8  
0.542 
0.88 1 
0.661 
0.547 
0.301 
0.762 
0. 1 85 
0.784 
22950. 746 
1 02 
225 .007 
0.000 
0. 1 36 
74 
1 37 
Critical 
Ratio (*) 
6. 1 1 1  * 
1 1 .854* 
22.393* 
-6. 1 1 9* 
0. 1 72 
0.394 
Critical 
Ratio (*) 
6 l . l 93*  
45.338* 
65.496* 
48 . 3 12*  
29.422* 
6 1 .35* 
1 7 .209* 
1 3 8  
The direct effect of the latent constructs on one another i s  statistically significant 
at P less than or equal to 0.00 1 . Staffing in 1 997 is negatively associated with 
rehabilitation orientation in 200 1 (� = -0. 1 29.)  Otherwise, the effects of staffing in 1 997 
on staffing in 200 1 (� = 0.595), rehabilitation orientation in 1 997 on rehabilitation 
orientation in 2001 (� = 0.985), and staffing in 200 1 on rehabilitation orientation in 1 997 
(� = 0.072) are positive. In other words, higher numbers of staff per resident day are 
more likely to occur in facilities with more rehabilitation patients and rehabilitation beds 
in a given year. The same relationship exists in retrospective analysis of the data, that is, 
more staff per resident day in 2001 is associated with greater numbers of rehabilitation 
patients and rehabilitation beds in 1 997. However, prospectively, increases in staffing are 
associated with reduced numbers of rehabilitation patients and fewer rehabilitation beds. 
The squared multiple correlations (R2) reveal that the structural equation model explains 
39.4 percent of the variance in the staffing and 1 7.2 percent of the variance in 
rehabilitation orientation. The overall goodness of fit reveals a chi-square 22950.746 
(degrees of freedom = 1 02 ;  P = 0.000), the ratio of chi-square to degree of freedom 
225 .007; RMSEA of 0 . 1 36; P-Close of 0.000; and Hoelter of 74. 
Structural Relationships Among Staffing, Rehabilitation Orientation, and Quality of Care 
The second integrated structural model is the structural relationship among 
staffing, rehabilitation orientation and quality of care (Figures 1 6a-b, and 1 7) .  The 
measurement model for quality of care was validated as a single latent construct with four 
indicators. When the measurement model was placed into the structural model, the 
residual error term associated with REHABDEF was assigned a negative variance and 
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created an inadmissible solution. Further examination of the correlation matrix and factor 
analysis suggested that quality of care is comprised two distinct constructs: QOC -
deficiency, which captures facility deficiencies; and QOC - process, constructed from 
patient quality of care indicators. The QOC - deficiencies variable was made up of two 
indicators: REHABDEF and PROCDEF. QOC - Process was made up of the remaining 
two indicators, CONTRAC and DECUB. In summary, the second integrated structural 
model contains four latent constructs: staffing, rehabilitation orientation, quality of care -
deficiencies, and quality of care - process. 
Table 9a summarizes the standardized parameter estimates for the cross-sectional, 
causal models among staffing, rehabilitation orientation and quality of care. 
Table 9a. 
The Relationships among Staffing, Rehabilitation Orientation, and Quality of Care : 
Cross-Sectional Analysis for 1 997 and 200 1  
Direct Effect of: 
Staffing on Rehab 
Orientation 
Staffing on QOC Deficiency 
Rehab Orientation on QOC 
Deficienci: 
QOC Deficiency on QOC 
Process 
Rehab Orientation on QOC 
Process 
Staffing on QOC Process 
1997 
Standardized 
Regression 
Coefficient 
0.474 
-0.006 
0.049 
0. 1 2 1  
0.08 
-0. 1 74 
Critical 
Ratio {*} 
32.295* 
-0.406 
2.434* 
2.448* 
2 .0 1 9* 
-2.834* 
2001 
Standardized 
Regression Critical 
Coefficient Ratio (*} 
0.386 3 l .969* 
-0.092 -4.906* 
0. 1 5  4.505* 
0.09 3 . 1 8 1  * 
0.06 1 2.3 14* 
-0.2 1 3  -4.95* 
Table continues. 
1 40 
1 997 2001 
Standardized Standardized 
Regression Critical Regression Critical 
Coefficient Ratio {*} Coefficient Ratio {*} 
Measurement Models 
Staffing 
PTPRD 0.85 77 .009* 0.85 6 1 .964* 
PTAPRD 0.565 47.349* 0.565 44.747* 
OTPRD 0.857 86.5 1 8 *  0.857 62.782* 
SLPPRD 0.66 1 0.66 1 
RNPRD 0.455 25 .509* 0.455 38 .672* 
LPNPRD 0.298 23.839* 0.298 28 . 1 78* 
Rehab Orientation 
Rehab Staff 0.822 78.609* 0.802 60. 1 83* 
Rehab Patients 0.632 0.832 
Rehab Beds 0.223 1 1 .526* 0. 1 4  6.025-
Process Deficiency 0.494 4.733*  0.585 7.566* 
ADL Deficienc� 0.849 0.6 1 
Pressure Sores 0.674 2 .886* 0.6 1 4.926* 
Contractures 0. 1 56 0.233 
Goodness of Fit 
XL 557 .860 575 .756 
Degrees of Freedom (df) 45 45 
XL/df 1 2.396 1 2 .794 
P Close 1 .000 1 .000 
RMSEA 0.03 1 0.03 1 
Hoelter (0.0 1 )  1 526 1478 
* Statistically significant at P g).05. 
In both 1 997 and 200 1 ,  the standardized regression coefficient «(3) associated with 
the direct effect of staffing on quality of care is negative. The direct effects of staffing on 
QOC Deficiency are respectively, -0.006 (ns) and -0.092 (P g).00 1 )  in 1 997 and 2001 . 
Similarly, the direct effects of staffing on QOC Process are -0. 1 74 (P g).0 1 )  and -0.2 1 3  
1 4 1  
(P g).00 1 )  i n  1 997 and 2001 , respectively. The negative relationship implies that as 
staffing levels rise, the quality of care deficiencies fall - in short, quality improves. 
The direct effect of rehabilitation orientation on QOC is positive in both 1 997 and 
200 1 .  Specifically, the effects of rehabilitation orientation on QOC Deficiency are 0.049 
(P g).0 1 )  and 0. 1 5  (P g).00 1 )  in 1 997 and 200 1 ,  respectively. The effects of 
rehabilitation orientation on QOC Process are 0.08 (P g).0 1 )  and 0.061 (P g).0 1 )  in 
1 997 and 200 1 ,  respectively. The positive relationship between rehabi litation orientation 
and quality of care suggests that as the number of residents requiring specialized 
rehabilitation services and the number of rehabilitation beds increase deficiencies also are 
higher. 
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Figure 1 6a. Structural Relationships Among Staffing, Rehabilitation Orientation, and 
Quality of Care - 1 997 
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Figure 1 6b. Structural Relationships Among Staffing, Rehabilitation Orientation, and 
Quality of Care - 200 1 
144 
Figure 1 7. Structural Relationships Among Staffing, Rehabilitation Orientation and 
Quality of Care 
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The standardized regression coefficients (P) associated with each of the seven 
staffing and two rehabilitation orientation indicators remain positive, as do the critical 
ratios at P less than or equal to 0.00 1 . The overall model fit indices show the 1 997 model 
with chi-square 557 .860 (degrees of freedom =45 ;  P = 0.000), the ratio of chi-square to 
degree of freedom 1 2.396; RMSEA of 0.03 1 ;  P-Close of 1 .000; and Hoelter of 1 526. The 
overall model fit indices show the 200 1 model with chi-square 5 75 .756 (degrees of 
freedom = 45; P = 0.000), the ratio of chi-square to degrees of freedom 1 2 .794; RMSEA 
of 0.03 1 ; P-Close of 1 .000; and Hoelter of 1 478 .  
The structural relationships for the longitudinal model among staffing and 
rehabilitation orientation, and quality of care are summarized in Table 9b. 
Table 9b. 
The Longitudinal Relationships among Staffing, Rehabilitation Orientation, and Quality 
of Care 
Direct Effect of: 
Staffing '97 on Rehab Orientation '97 
Staffing '97 on QOC Deficiency '0 1  
Rehab Orientation '97 on QOC 
Deficiency ' 0 1  
QOC Deficiency '0 1  on  QOC Process 
'0 1  
Rehab Orientation '97  on  QOC Process 
'0 1  
Staffing '97 on QOC Process '0 1  
Squared Multiple Correlation (R2) 
Rehab Orientation '97 
QOC Deficiency ' 0 1  
Standardized 
Regression Coefficient Critical Ratio (*) 
0.475 32.298 
0.0 1 9  1 .098 
0.09 3 .327 
0. 1 0 1  3 .538 
0. 1 25 3 . 1 36 
-0.252 -5.955 
0.226 
0.0 1 0  
Table continues. 
Squared Multiple Correlation (R2) (continued) 
QOC Process '01  0.059 
Measurement Models 
PTPRD 0.8 1 5  
Staffing 
PTAPRD 0.5 1 8  
OTPRD 0.857 
SLPPRD 0.83 1 
RNPRD 0.276 
LPNPRD 0.232 
Rehab Orientation 
Rehab Staff 0.822 
Rehab Patients 0.630 
Rehab Beds 0.224 
Quality of Care 
Process Deficiency 
Rehab Deficiency 
Pressure Sores 
Contractures 
Goodness of Fit 
Degrees of Freedom (df) 
P-C1ose 
RMSEA 
Hoelter (0.0 1 )  
* Statistically significant at P ::::;0.05. 
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77.057 
47.37 
86.58 1 
25 .468 
23 .84 
78.74* 
1 1 .657* 
0.676 5 .4 14* 
0.528 
0.5 1 2  5 .738* 
0.277 
607.005 
45 
1 3 .489 
1 .000 
0.032 
1 402 
Staffing in 1 997 is negatively associated with QOC process in 2001  W = - 0.252; 
P ::::;0.00 1 ) . The effect of staffing in 1 997 on QOC deficiencies in 200 1 is 0.0 1 9  (P ns). 
The effect of rehabilitation orientation in 1 997 on QOC deficiencies in 2001 is 0.09 (P ::::; 
0.0 1 ). The effect of rehabilitation orientation in 1 997 on QOC process in 200 1 is 0. 1 25 (P 
::::;0.0 1 ). The direct effect of QOC deficiency in 200 1 on QOC process in 2001 is 0. 1 0 1  (P 
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g).00 1 .) In other words, as the numbers of staff per resident day are reduced, process 
deficiencies, in this case numbers of residents with contractures and pressure ulcers, are 
likely to increase 
Greater focus on rehabilitation orientation, i.e. facilities with more rehabilitation 
patients and rehabilitation beds are likely to have more quality of care citations. Facilities 
with more QOC deficiency citations are likely to also have more QOC process 
deficiencies. The squared multiple correlations (R2) reveal that the structural equation 
model explains 22.6 percent of the variance in rehabilitation orientation, 1 .0 percent of 
the variance in QOC deficiency, and 5.9 percent of the variance in QOC process. The 
very low SMC suggests that indicators other than those in this study should be included 
as influences on quality of care. The overall goodness of fit reveals a chi-square 607.005 
(degrees of freedom = 45; P = 0.000), the ratio of chi-square to degree of freedom 
1 3 ,489; RMSEA of 0.032;  P _Close of 1 .000; and Hoelter of 1 402. 
The Structural Relationshisp among Environmental and Organizational Characteristics, 
Staffing, Rehabilitation Orientation and Quality of Care 
When environmental and organizational variables were introduced, the two­
construct model for measuring quality of care did not hold up. Specifically, in the 1 997 
model, the variance associated with PROCDEF was negative. In the 200 1 model the 
covariance matrix was negative. (Interestingly, the data were well fit in the longitudinal 
model.) In order to proceed with the analyses, the two latent constructs for measurement 
of quality of care were dissolved into their respective measurement indicators. The final 
integrated structural model contains four sub-models, each containing one indicator for 
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measurement of quality of care. The sub-models are identified by the assigned quality of 
care indicators, namely, rehabilitation deficiencies (REHABDEF), faci lity deficiencies 
(pROCDEF), residents with acquired contractures (CONTRAC), and residents with 
acquired pressure ulcers (DECUB) (Figures 1 8a-b). 
The data are similarly fitted across the four sub-models; however, the signs and 
magnitudes of the indicators change among them. The results of the cross-sectional 
analysis and the corresponding longitudinal analysis for each sub-model are presented in 
the following paragraphs. 
Quality of Care - Rehabilitation Deficiencies. The standardized parameter 
estimates for the causal model containing the quality of care indicator, rehabilitation 
deficiencies are presented in Table l Oa. 
Table l Oa. 
The Relationships among Environmental and Organizational Characteristics, Staffing, 
Rehabilitation Orientation, and Rehab Deficiencies: Cross-Sectional Analysis for 1 997 
and 200 1 
1 997 2001 
Standardized Standardized 
Regression Critical Regression Critical 
Coefficient Ratio {*� Coefficient Ratio {*) 
Direct Effect of: 
Acuity Index on Staffing 0. 1 1 1 .272* 0.052 5 .626* 
Facilit� Profit Status on Staffing 0.035 3 .9 1 2* -0. 1 1 9 - 1 2.868* 
Facilit� Ownershi� on Staffing 0.234 26.003* 0 . 145 1 5 . 5 1 7* 
Com�etition on Staffing 0.043 4.856* 0.02 2.2 1 7* 
Female Population > 75 on Staffing 0.038 4.269* 0.054 5 .93* 
Staffing on Rehab Orientation 0.424 3 1 .402* 0.3 1 5  3 1 .242* 
Acuity Index on Rehab Orientation 0. 1 43 12 . 1 49* 0. 1 55 1 8 .59* 
Table continues. 
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1 997 2001 
Standardized Standardized 
Regression Critical Regression Critical 
Coefficient Ratio {*} Coefficient Ratio {*} 
Direct Effect of: {continued) 
Facility Profit Status on Rehab 
Orientation -0.079 -6.763* 0 .02 2 .40 1 * 
ComEetition on Rehab Orientation 0.22 1 1 8.787* 0. 1 67 20.05 1 * 
Female Population > 75 on Rehab 
Orientation 0.078 -6.64* 0.04 1 4.86* 
Facility Ownership on Rehab 
Orientation -0.035 -2.903* 0.047 5 .549* 
Acuity Index on Rehab 
Deficiencies 0.009 0.982 0.03 1 3 .308* 
Staffing on Rehab Deficiencies -0.025 -2. 1 62* -0.044 -4. 1 8* 
Rehab Orientation on Rehab 
Deficiencies 0 .33 1 .977* 0.05 3 .496* 
Facility Profit Status on Rehab 
Deficiencies 0.042 4 .58 1  * 0.053 5 .869* 
Facility Ownership on Rehab 
Deficiencies 0.033 3 .504* 0.035 3 .783* 
ComEetition on Rehab Deficiencies 0.47 4.869* 0.03 1 3 .282* 
Female Population > 75 on Rehab 
Deficiencies 0.066 7 .286* 0.074 8 . 1 45* 
Measurement Models 
Staffing 
PTPRD 0.808 77.494* 0.85 1 62.834* 
PTAPRD 0.5 1 5  47.39* 0.568 45.279* 
OTPRD 0.853 87.284 0.857 63 .635* 
SLPPRD 0.827 0.665 
RNPRD 0.272 25.488* 0.458 39.33 1 * 
LPNPRD 0.23 1 23 .747 0.3 28 .462* 
Rehab Orientation 
Rehab Staff 0.826 80.383* 0.805 6 1 .25 1 *  
Rehab Patients 0.689 0.975 
Rehab Beds 0.205 1 1 .78* 0. 1 2  5.369" 
Table continues. 
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Goodness of Fit 
3979.365 3738. 1 5 1  
Degrees of Freedom (df) 64 64 
62. 1 78 58 .409 
P-Close 0.000 0.000 
RMSEA 0.07 1 0.069 
Hoelter (0.0 1 )  285 304 
* Statistically significant at P ::;;0.05. 
1 5 1  
Figure 1 8a-Facility Deficiency 
Figure 1 8a Contractures 
Figure 18a Pressure Sores 
Figure 1 8a. Structural Relationships among Environmental and Organizational 
Characteristics, Staffing, Rehabilitation Orientation, and Quality of Care - 1 997 
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Figure 1 8 b  Facility Deficiency 
Figure 1 8b Contractu res 
Figure 1 8b Pressure Sores 
Figure 1 8b. Structural Relationships among Environmental and Organizational 
Characteristics, Staffing, Rehabilitation Orientation, and Quality of Care - 200 1 
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In both 1 997 and 200 I ,  the standardized regression coefficient ({3) associated with 
the direct effect of each of the environmental and organizational characteristics on 
staffing is positive and statistically significant at P less than or equal to 0.05, with the 
exception of faci lity profit status. That is, acuity index, facility ownership, competition 
and female population greater than 75 all have positive associations with facility staffing. 
Facility profit status is positively associated with staffing in 1 997 ({3 = 0.035 ;  CR = 3 .9 1 2; 
P g).00 1 ). In 200 I ,  faci lity profit status is negatively associated with facility staffing 
({3 = -0. 1 1 9; CR = - 1 2.868; P g).00 1 ). 
The direct effects of acuity index, competition, and female population greater than 
75 years old on rehabilitation orientation are positive and statistically significant at P less 
than or equal to 0.05 , in both 1 997 and 200 1 .  The direct effects of profit status and 
ownership are negative and statistically significant in 1 997 ({3 = -0.079, -0.035 ;  
CR = -6 .763 , -2.903 ; P g).00 1 ,  0.00 1 ,  respectively), but positive in  200 1 ({3 = 0.02, 
0.047; CR = 2.40 1 ,  5 . 549; P ::;0.05; 0.00 1 ,  respectively). 
The direct effects of all five environmental and organizational characteristics on 
the quality of care indicator rehabilitation deficiencies are positive in both 1 997 and 
2001 . Only acuity index in 1 997 is not statistically significant. In 1 997, the direct effect 
of acuity index on rehabilitation deficiencies is 0 .01  (CR = 0.982, P >0.05); and 0.03 1 
(CR = 3 . 308, P ::;0.00 I )  in 200 I .  The effect of facility profit status on rehabilitation 
deficiencies is 0 .043 in 1 997 (CR = 4.5 8 1 ,  P g).00 1 ) ;  and 0.053 (CR = 5 .869, P ::;0.00 1 )  
i n  200 1 .  The effect o f  faci lity ownership on rehabilitation deficiencies i s  0.038 i n  1 997 
(CR = 3 .504, P ::;0.00 1 ); and 0.035 (CR = 3 . 783, P ::;0.00 1 )  in 200 1 .  The effect of 
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competition on rehabilitation deficiencies is 0.424 in 1 997 (CR = 4.869, P g).00 1 ); and 
0.03 1 (CR = 3 .282, P g).00 1 )  in 200 1 .  The effect of numbers of females in the 
population over 75 years old on rehabilitation deficiencies is 0. 1 43 in 1 997 (CR =7.286, 
P g).00 1 ); and 0.074 (CR = 8 . 145,  P g).00 1 )  in 200 1 .  
The two latent constructs staffing and rehabilitation orientation, have opposite 
effects on the quality of care indicator, rehabilitation deficiencies. In both 1 997 and 200 1 ,  
the standardized regression coefficient ({3) associated with the direct effect o f  staffing on 
rehabilitation deficiencies is negative and statistically significant ({3 = -0.25, CR = -2. 1 62, 
P g).05 in 1 997; {3 = -0.044, CR = -4. 1 8, P =::;0.00 1 in 200 1 ). The direct effect of 
rehabilitation orientation on rehabilitation deficiencies is positive and statistically 
significant ({3 = 0.33,  CR = 1 .977, P g).05 in 1 997; (3 = 0.5, CR = 3 .496, P =::;0.001 in 
200 1 ). 
The overall model fit indices show the 1 997 model with chi-square 3979.365 
(degrees of freedom = 64; P = 0.000), the ratio of chi-square to degrees of freedom 
62 . 1 78; RMSEA of 0.07 1 ;  P _Close of 0.000; and Hoelter of285 .  The overall model fit 
indices show the 200 1 model with chi-square 3738 . 1 5 1  (degrees of freedom = 64; P = 
0.000), the ratio of chi-square to degree of freedom 58 .409; RMSEA of 0.069; P _Close of 
0.000; and Hoelter of 304. 
The structural relationships for the longitudinal model among environmental and 
organizational characteristics, staffing, rehabilitation orientation, and rehabilitation 
deficiencies are displayed in Figure 1 9, and summarized in Table l Ob. 
1 5 5  
Figure 1 9  Facility Deficiencies 
Figure 19 Contractu res 
Figure 19 Pressure Sores 
Figure 1 9 .  Longitudinal Structural Relationships among Environmental and 
Organizational Characteristics, Staffing, Rehabilitation Orientation, and Quality of Care 
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Table l Ob. 
The Longitudinal Relationships among Environmental and Organizational 
Characteristics, Staffing, Rehabilitation Orientation, and Rehabilitation Deficiencies 
Direct Effect of: 
Acuity Index on Staffing '97 
Facility Profit Status on Staffing '97 
Effect of Ownership on Staffing '97 
Effect of Competition on Staffing ' 97 
Female Population >75 on Staffing '97 
Staffing '97 on Rehab Orientation '97 
Acuity Index on Rehab Orientation '97 
Facility Profit Status on Rehab Orientation 
'97 
Ownership on Rehab Orientation '97 
Competition on Rehab Orientation '97 
Female Population >75 on Rehab 
Orientation '97 
Staffing '97 on Rehab Deficiencies '01 
Rehab Orientation '97 on Rehab 
Deficiencies ' 0 1  
Ownership on Rehab Deficiencies '0 1  
Competition on Rehab Deficiencies '01  
Female Population >75 on Rehab 
Deficiencies 
Profit Status on Rehab Deficiencies 
Acuity Index on Rehab Deficiencies. 
Squared Multiple Correlation (R2) 
Staffing '97 
Rehab Orientation '97 
QOC - Rehab Deficiencies '0 1  
0.069 
0.277 
0.0 1 5  
Standardized 
Regression 
Coefficient 
0. 1 
0.035 
0.234 
0 .043 
0.038 
0.425 
0. 1 44 
-0.08 
-0.035 
0 .222 
0.078 
-0.04 
0.054 
0.022 
0.027 
0.068 
0.068 
0.038 
Critical Ratio (*) 
1 l .273* 
3 .9 1 7* 
25 .998* 
4.855* 
4.267* 
3 l .402* 
1 2 . 1 34* 
-6.76* 
-2.886* 
1 8.791 * 
6.643* 
-3 .352* 
3 . 1 33*  
2.378* 
2 .748* 
7 .46 1 * 
7 .42 1 * 
4.0 1 * 
Table continues. 
Measurement Models 
Staffing 
PTPRD 
PTAPRD 
OTPRD 
SLPPRD 
RNPRD 
LPNPRD 
Rehab Orientation 
Rehab Staff 
Rehab Patients 
Rehab Beds 
Goodness of Fit 
Degrees of Freedom (df) 
P-Close 
RMSEA 
Hoelter (0.0 1 ) 
* Statistically significant at P g).05. 
Standardized 
Regression 
Coefficient 
0.808 
0.5 1 5  
0 .853 
0 .828 
0.272 
0.23 1 
0.826 
0.687 
0 .205 
157  
Critical Ratio (*) 
77.49 1 *  
47.393* 
87.28 1 * 
25.471 * 
23 .747* 
80.375* 
1 1 . 876* 
396 1 .495 
64 
6 1 .898 
0.000 
0.07 1 
287 
Staffing in 1 997 is negatively associated with rehabilitation deficiencies in 200 1 
(� = - 0.04; P g).00 1 ) .  The effect of rehabilitation orientation in 1 997 on quality of care 
- rehabilitation deficiencies in 200 1 is positive (� = 0.54; P :::;0.0 1 ) . In other words, more 
staff per resident day results in fewer rehabilitation deficiencies for the facility. Stronger 
facility rehabilitation orientation, i .e. more residents identified as requiring specialized 
rehabilitation services and higher numbers of rehabilitation beds, is likely to result in 
more rehabilitation deficiency citations. 
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The squared mUltiple correlations (R2) reveal that the structural equation model 
explains 6.9 percent of the variance in staffing, 27.7 percent of the variance in 
rehabilitation orientation, and 1 .5 percent of the variance in quality of care -
rehabilitation deficiencies. Once again, the very low SMC suggests that indicators other 
than those in this study should be included. The overall goodness of fit reveals a chi-
square 396 1 .495 (degrees of freedom = 64; P = 0.000), the ratio of chi-square to degree 
of freedom 6 1 .898; RMSEA of 0.07 1 ; P _Close of 0.000; and Hoelter of 287. 
Quality afCare - Facility Deficiencies. The standardized parameter estimates for 
the cross-sectional causal model containing the quality of care indicator, facility 
deficiencies are presented in Table l 1 a. 
Table l 1 a. 
The Relationships among Environmental and Organizational Characteristics, Staffing, 
Rehabilitation Orientation, and Facility Deficiencies: Cross-Sectional Analysis for 1 997 
and 200 1 
Standardized Standardized 
Regression Critical Regression Critical 
Coefficient Ratio (*) Coefficient Ratio (*) 
Direct Effect of: 
Acuity Index on Staffing 0. 1 1 1 .272* 0.052 5 .623* 
Facilit� Profit Status on Staffing 0.035 3 .9 1 8* -0. 1 1 9 - 1 2 .89* 
Facilit� OwnershiE on Staffing 0.234 26.003* 0. 1 45 1 5 .5 14* 
ComEetition on Staffing 0.043 4. 856* 0.02 2.2 16* 
Female Population >75 on Staffing 0.038 4.267* 0.054 5.935* 
Staffing on Rehab Orientation 0.427 3 1 . 394* 0.3 1 7  3 1 .235* 
Acuit� Index on Rehab Orientation 0. 1 44 12 . 1 2* 0. 1 56 1 8 . 58 1  * 
Facility Profit Status on Rehab 
Orientation -0.08 -6 .766* 0.02 2.399* 
Competition on Rehab Orientation 0.223 1 8 .783* 0. 1 68 20.053* 
Table continues. 
1 59 
Standardized Standardized 
Regression Critical Regression Critical 
Coefficient Ratio {*} Coefficient Ratio {*} 
Direct Effect of: (continued) 
Female Population >75 on Rehab 
Orientation 0.079 6.65 1 * 0.04 1  4.862* 
Facility Ownership on Rehab 
Orientation -0.035 -2.905* 0.047 5 . 542* 
Acuity Index on Facility Deficiencies 0.042 4.636* 0.068 7.497* 
Staffing on Facility Deficiencies 0.028 2 .385* -0.04 1  -4.006* 
Rehab Orientation on Facility 
Deficiencies -0.054 -3 .206* 0.035 2 .865* 
Facility Profit Status on Facility 
Deficiencies 0.078 8 . 8 1 3 *  0. 1 29 1 4.465* 
Facility Ownership on Facility 
Deficiencies 0.05 1 5 .633* 0.073 8 . 1 87* 
Competition on Facility Deficiencies 0. 1 05 1 1 .05* 0.083 9. 1 84* 
Female Population >75 on Facility 
Deficiencies 0.224 25 .2 1 7* 0.097 1 0.88* 
Measurement Models 
Staffing 
PTPRD 0.808 77.493* 0.85 1 62 .83* 
PTAPRD 0.5 1 5  47.38 1 *  0.568 45.28* 
OTPRD 0.853 87.286* 0.857 63 .627* 
SLPPRD 0.827 0.664 
RNPRD 0.272 25 .465* 0.459 39.388* 
LPNPRD 0.23 1 23 .746* 0.299 28 .443* 
Rehab Orientation 
Rehab Staff 0.826 80.38* 0.805 6 1 .256* 
Rehab Patients 0.684 0.97 
Rehab Beds 0.206 1 1 .964* 0. 1 2  5.406' 
Goodness of Fit 
X2 4022 . 1 82 3833 .640 
Degrees of Freedom (df) 64 64 
X2/df 62.846 59.900 
P-Close 0.000 0.000 
RMSEA 0.07 1 0.070 
Hoelter (0.0 1 )  282 296 
* Statistically significant at P g).05. 
1 60 
The direct effects of all five environmental and organizational characteristics on 
the quality of care indicator, facility deficiencies are positive and statistically significant 
in both 1 997 and 200 1 . Specifically, the direct effect of acuity index on facility 
deficiencies is 0 .042 in 1 997 (CR = 4.636, P g).001 ); and 0.068 (CR = 7.497, P �0.00 1 )  
in 200 1 .  The effect o f  facility profit status on facility deficiencies i s  0.078 i n  1 997 (CR = 
8 . 8 1 3 ,  P g).00 1 ); and 0 . 1 29 (CR = 1 4.465, P g).00 1 )  in 200 1 . The effect of facility 
ownership on facility deficiencies is 0.05 1 in 1 997 (CR = 5 .633, P =::;0.00 1 ); and 0.073 
(CR = 8 . 1 87, P g).00 1 )  in 200 I .  The effect of competition on facility deficiencies is 
0. 1 05 in 1 997 (CR = 1 1 .05, P g).00 1 ); and 0.083 (CR = 9 . 1 84, P =::;0.00 1 )  in 200 1 .  The 
effect of numbers o f females in the population over 75 years old on faci lity deficiencies is 
0.224 in 1 997 (CR = 25.2 1 7, P g).00 1 ); and 0.097 (CR = 1 0.88,  P =::;0.00 1 )  in 200 1 .  
The latent construct, staffing has a positive and statistically significant effect on 
quality of care - facility deficiencies in 1 997 ({3 = 0.28, CR = 2.385 ,  P =::;0.05); but an 
inverse effect in 200 1 ({3 = -0.04 1 and 200 1 ,  CR = -4.006, P =::;0.00 1 ) . The direct effect of 
rehabilitation orientation on facility deficiencies is negative and statistically significant in 
1 997 ({3 = -0.054, CR = -3 .206, P g).0 1 ); but positive and statistically significant in 
200 1 ({3 = 0.035 ,  CR = 2 .865, P =::;0.0 1 ) . 
The overall model fit indices show the 1 997 model with chi-square 4022 . 1 82 
(degrees of freedom =64; P = 0.000), the ratio of chi-square to degrees of freedom 
62. 846; RMSEA of 0.07 1 ;  P _Close of 0.000; and Hoelter of 282. The overall model fit 
indices show the 200 1 model with chi-square 3833 .640 (degrees of freedom = 64; P = 
1 6 1  
0.000), the ratio o f  chi-square to degree o f  freedom 59.900; RMSEA o f  0.070; P _Close of 
0.000; and Hoelter of 296. 
The structural relationships for the longitudinal model among environmental and 
organizational characteristics, staffing, rehabilitation orientation, and quality of care -
facility deficiencies are summarized in Table I I  b. 
Table l ib .  
The Longitudinal Relationships among Environmental and Organizational 
Characteristics, Staffing, Rehabilitation Orientation, and Facility Deficiencies 
Direct Effect of: 
Acuity Index on Staffing '97 
Facility Profit Status on Staffing '97 
Ownership on Staffing '97 
Competition on Staffing '97 
Female Population >75 on Staffing '97 
Staffing '97 on Rehab Orientation '97 
Acuity Index on Rehab Orientation '97 
Facility Profit Status on Rehab Orientation 
'97 
Ownership on Rehab Orientation '97 
Competition on Rehab Orientation '97 
Female Population >75 on Rehab 
Orientation '97 
Staffing '97 on Facility Deficiencies '01  
Rehab Orientation '97 on Facility 
Deficiencies '0 1  
Ownership on Facility Deficiencies '0 1  
Competition on Facility Deficiencies '0 1  
Female Population >75 on Facility 
Deficiencies 
Standardized 
Regression 
Coefficient Critical Ratio (*) 
0. 1 1 1 .272* 
0.035 3 .924* 
0.234 25 .999* 
0.043 4.855* 
0.038 4.266* 
0.426 3 1 .395* 
0. 1 44 1 2 . 1 27* 
-0.08 -6.763* 
-0.035 -2.899* 
0.222 1 8 .786* 
0.078 6.647* 
0.002 0. 1 68 
0.0 1 2  0.776 
0.075 8 . 1 67* 
0.084 8 .772* 
0.092 1 0.333* 
Table continues. 
Direct Effect of: (continued) 
Profit Status on Facility Deficiencies 
Acuity Index on Facility Deficiencies. 
Squared Multiple Correlation (R2) 
Staffing '97 
Rehab Orientation ' 97 
QOC - Rehab Deficiencies '0 1  
Measurement Models 
Staffing 
PTPRD 
PTAPRD 
OTPRD 
SLPPRD 
RNPRD 
LPNPRD 
Rehab Orientation 
Rehab Staff 
Rehab Patients 
Rehab Beds 
Goodness of Fit 
Degrees of Freedom (dt) 
P-Close 
RMSEA 
Hoelter (0.0 1 )  
* Statistically significant at P =::;0.05 . 
0.069 
0.279 
0.047 
162 
Standardized 
Regression 
Coefficient Critical Ratio (*) 
0. 1 32 14.798* 
0.086 9.396* 
0. 808 77.49 1 
0.5 1 5  47.382 
0.853 87.283 
0.828 
0.272 25.446 
0.23 1 23 .745 
0.826 80.37* 
0.685 
0.206 1 1 .888* 
4035 .285 
64 
63 .05 1 
0.000 
0.07 1 
28 1  
Staffing in  1 997 has a positive effect on faci lity deficiencies in  200 I ,  but is not 
statistically significant (� = 0.002; CR = 0. 1 68; P > 0.05). The effect of rehabilitation 
orientation in 1 997 on quality of care, facility deficiencies in 2001  is positive, but not 
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statistically significant W = 0.0 1 2 ; CR. 0.776; P > 0.05). There is no direct effect of either 
staffing, or rehabilitation orientation on facility deficiencies. 
The squared multiple correlations (R2) reveal that the structural equation model 
explains 6.9 percent of the variance in staffing, 27.9 percent of the variance in 
rehabilitation orientation, and 4.7 percent of the variance in facility deficiencies. The 
overall goodness of fit reveals a chi-square 4035 .285 (degrees of freedom = 64; P = 
0.000), the ratio of chi-square to degree of freedom 63.05 1 ;  RMSEA of 0.07 1 ;  P _Close of 
0.000; and Hoelter of 28 1 .  
Quality afCare - Cantractures. The standardized parameter estimates for the 
cross-sectional causal model containing the quality of care indicator contractures 
deficiencies are presented in Table 1 2a. 
Table 1 2a. 
The Relationships among Environmental and Organizational Characteristics, Staffing, 
Rehabilitation Orientation, and Patients with Contractures: Cross-Sectional Analysis for 
1 997 and 200 I 
1 997 2001 
Standardized Standardized 
Regression Critical Regression Critical 
Coefficient Ratio {*} Coefficient Ratio (*) 
Direct Effect of: 
Acuity Index on Staffing 0. 1 1 1 .273* 0.052 5 .625* 
Facilit� Profit Status on Staffing 0.035 3 .9 1 5 *  -0. 1 1 9  - 1 2 .871 * 
Facilit� Ownershir on Staffing 0.234 26.00 1 * 0. 1 45 1 5 .5 1 7* 
Comretition on Staffing 0.043 4.856* 0.02 2.2 1 7* 
Female POEulation >75 on Staffing 0.038 4.269* 0.054 5 .929* 
Staffing on Rehab Orientation 0.426 3 1 .395* 0.3 1 8  3 1 .238* 
Acuity Index on Rehab Orientation 0. 1 44 1 2. 1 22* 0. 1 57 1 8 .57* 
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1997 2001 
Standardized Standardized 
Regression Critical Regression Critical 
Coefficient Ratio {*} Coefficient Ratio (*) 
Direct Effect of: (continued) 
Facility Profit Status on Rehab 
Orientation -0.08 -6.763* 0.02 2.397* 
Comeetition on Rehab Orientation 0.222 1 8 .786* 0. 1 69 20.057* 
Female Population >75 on Rehab 
Orientation 0.079 6.648* 0.04 1  4.867* 
Facility Ownership on Rehab 
Orientation -0.035 -2 .896* 0.047 5 . 54* 
Acuity Index on Patients with 
Contractures -0.04 -4.043* -0.02 1 -2.229* 
Staffing on Patients with 
Contractu res -0.0 1 3  - 1 .091 -0.045 -4.278* 
Rehab Orientation on Patients with 
Contractures 0.004 0.255 0.0 1 1 1 .003 
Facility Profit Status on Patients with 
Contractures -0.01 9 - 1 .967* -0.025 -2.603* 
Facility Ownership on Patients with 
Contractures 0.005 0.524 -0.009 -0.968 
Competition on Patients with 
Contractures -0.007 -0.675 0.007 0.733 
Female Population >75 on Patients 
with Contractures -0.043 -4.5 1 3* -0.025 -2 .595* 
1 997 2001 
Standardized Standardized 
Regression Critical Regression Critical 
Coefficient Ratio (*) Coefficient Ratio (*) 
Measurement Models 
Staffing: 
PTPRD 0.808 77.496* 0.85 1 62.827* 
PTAPRD 0.5 1 5  47.387* 0.568 45.278* 
OTPRD 0.853 87.283* 0.857 63 .622* 
SLPPRD 0.827 0.664 
RNPRD 0.272 25 .478* 0.458 39.333* 
LPNPRD 0.23 1 23 .746* 0.3 28 .463* 
Table continues. 
Measurement Models 
Rehab Orientation 
Rehab Staff 
Rehab Patients 
Rehab Beds 
Goodness of Fit 
Degrees of Freedom (df) 
P-Close 
RMSEA 
Hoelter (0.0 1 )  
1 997 
Standardized 
Regression 
Coefficient 
0.826 
0.684 
0.206 
* Statistically significant at P ::;;0.05. 
Critical 
Ratio (*) 
80.382* 
1 1 .9 1 8* 
3948.563 
64 
6 1 .696 
0.000 
0.07 1 
288 
2001 
Standardized 
Regression 
Coefficient 
0.805 
0.965 
0. 1 2 1  
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Critical 
Ratio (*) 
6 1 .25* 
5 .466* 
37 1 2 .730 
64 
58 .Q l l 
0.000 
0.068 
306 
The direct effect of three of the environmental and organizational characteristics 
on residents with acquired contractures is negative in both 1 997 and 200 I .  The direct 
effect of acuity index on residents with acquired contractures in 1 997 is -0.04 
(CR = -4.043, P ::;;0.00 1 ) ; its effect in 2001 is -0.02 1 (CR = -2.229, P ::;;0.05). The direct 
effect of facility profit status on residents with acquired contractures in 1 997 is -0 .0 19  
(CR 
= - 1 .967, P ::;;0.05); its effect in  2001 is -0.025 (CR = -2.603, P ::;;0.0 1 ) . The direct 
effect of females in the population over the age of 75 on residents with acquired 
contractu res in 1 997 is -0.043 (CR = -4.5 1 3, P ::;;0.00 1 ); its effect in 200 1 is -0.025 
(CR = -2.595, P ::;;0.0 1 ) . 
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The effect of facility ownership on quality of care - contractures is positive in 
1 997, but negative in 200 1 . The effect is not statistically significant in either case. The 
effect of competition on residents with acquired contractures is negative in 1 997, and 
positive in 200 1 .  Again, the finding is not statistically significant. 
The latent construct staffing has a negative effect on quality of care - contractures 
in both 1 997 and 200 1 ,  and is statistically significant in 200 1 «(3 = -0. 0 1 3 ,  CR = - 1 .09 1 ,  P 
> 0.05 in 1 997; «(3 = -0.045, CR = -4.278, P =:;0.00 1 ) . The direct effect of rehabilitation 
orientation on residents with acquired contractures is positive in both 1 997 and 200 1 ,  but 
not statistically significant. 
The overall model fit indices show the 1 997 model with chi-square 3948.563 
(degrees of freedom = 64; P = 0.000), the ratio of chi-square to degrees of freedom 
6 1 .696; RMSEA of 0.07 1 ;  P _Close of 0.000; and Hoelter of 288 .  The overall model fit 
indices show the 200 1 model with chi-square 37 1 2.730 (degrees of freedom = 64; 
P = 0.000), the ratio of chi-square to degree of freedom 58 .01 1 ;  RMSEA of 0.068; 
P _Close of 0.000; and Hoelter of 306. 
The structural relationships for the longitudinal model among environmental and 
organizational characteristics, staffing, rehabilitation orientation, and quality of care -
contractures are summarized in Table 1 2b. 
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Table 1 2b. 
The Longitudinal Relationships among Environmental and Organizational 
Characteristics, Staffing, Rehabilitation Orientation, and Patients with Contractures 
Direct Effect of: 
Acuity Index on Staffing '97 
Facility Profit Status on Staffing '97 
Ownership on Staffing '97 
Competition on Staffing '97 
Female Population >75 on Staffing '97 
Staffing '97 on Rehab Orientation '97 
Acuity Index on Rehab Orientation '97 
Facility Profit Status on Rehab Orientation 
'97 
Ownership on Rehab Orientation '97 
Competition on Rehab Orientation '97 
Female Population >75 on Rehab 
Orientation '97 
Staffing '97 on Patients with Contractures 
'0 1  
Rehab Orientation '97 on Patients with 
Contractures '0 1  
Ownership on Patients with Contractures 
'0 1  
Competition on Patients with Contractures 
'0 1  
Female Population >75 on Patients with 
Contractures 
Profit Status on Patients with Contractures 
Acuity Index on Patients with Contractures. 
Squared Multiple Correlation (R2) 
Staffing '97 
Rehab Orientation '97 
QOC - Contractures ' 0 1  
0.069 
0.279 
0.005 
Standardized 
Regression 
Coefficient 
0. 1 
0.035 
0.234 
0.043 
0.038 
0.426 
0. 1 44 
-0.08 
-0.035 
0.222 
0.079 
-0.052 
0.005 
-0.0 1 8  
0 .01 
-0.025 
-0.0 1 3  
-0.023 
Critical Ratio (*) 
1 1 .272* 
3 .906* 
26.004* 
4.856* 
4.272* 
3 1 .399* 
1 2 . 1 2 1 *  
-6.763* 
-2 .896* 
1 8 .786* 
6.648* 
-4.254* 
0.274 
- 1 . 823 
0.97 1 
-2.593* 
- 1 .391 
-2.393* 
Table continues. 
Measurement Models 
Staffing 
PTPRD 
PTAPRD 
OTPRD 
SLPPRD 
RNPRD 
LPNPRD 
Rehab Staff 
Rehab Patients 
Rehab Beds 
Goodness of Fit 
Degrees of Freedom (df) 
P-C1ose 
RMSEA 
Hoelter (0.0 1 )  
* Statistically significant at P g).05. 
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Standardized 
Regression 
Coefficient Critical Ratio (*) 
0.808 77 .5 19* 
0.5 1 5  47.404* 
0 .853 87.306* 
0.827 
0.272 25.522* 
0.23 1 23 .748* 
0.826 80.448* 
0.684 
0.206 1 1 .922* 
3942.034 
64 
6 1 .594 
0.000 
0.07 1 
288 
Staffing in 1 997 has a negative effect on residents with acquired contractures in 
2001 and is statistically significant (p= -0.052; CR = -4.254; P �0.00 1 ) . The effect of 
rehabilitation orientation in 1 997 on residents with acquired contractures in 2001 is 
positive, but not statistically significant (P= 0.005; CR. 0.274; P >0.05) . In other words, 
holding staffing levels constant at 1 997 levels results in fewer patients with contractures. 
The number of residents receiving specialized rehabilitation services may not indicate 
more contractures. 
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The squared multiple correlations (R2) reveal that the structural equation model 
explains 6.9 percent of the variance in staffing, 27.9 percent of the variance in 
rehabilitation orientation, and 0.5 percent of the variance in quality of care - contractures. 
The very low SMC suggests that indicators other than those identified in this study 
should be included. The overall goodness of fit reveals a chi-square 3942.034 (degrees of 
freedom = 64; P = 0.000), the ratio of chi-square to degree of freedom 6 1 .594; RMSEA 
of 0.07 1 ;  P _Close of 0.000; and Hoelter of 288. 
Quality of Care - Pressure Sores. The standardized parameter estimates for the 
cross-sectional causal model containing the quality of care indicator, pressure sores are 
presented in Table 1 3a. 
Table 1 3a. 
The Relationships among Environmental and Organizational Characteristics, Staffing, 
Rehabilitation Orientation, and Patients with Pressure Sores: Cross-Sectional Analysis for 
1 997 and 200 1 
1 997 2001 
Standardized Standardized 
Regression Critical Regression Critical 
Coefficient Ratio (*) Coefficient Ratio (*) 
Direct Effect of: 
Acuity Index on Staffing 0. 1 1 1 .279* 0.052 5 .64* 
Facilit� Profit Status on Staffing 0.034 3 . 86* -0. 1 2  - 12 .954* 
Facility OwnershiE on Staffing 0.234 26.0 14* 0. 1 45 1 5 .506* 
ComEetition on Staffing 0.043 4.857* 0.02 2.2 1 3* 
Female Population >75 on Staffing 0.038 4.282* 0.055 5 .948* 
Staffing on Rehab Orientation 0.424 3 1 .4 1 8* 0.3 1 5  3 1 .224* 
Acuity Index on Rehab Orientation 0. 1 43 1 2 . 1 47* 0. 1 55 1 8 .582* 
Facility Profit Status on Rehab 
Orientation -0.079 -6.763* 0.02 2.403*  
Competition on Rehab Orientation 0.22 1 1 8 .788* 0. 1 67 20.047* 
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1 997 2001 
Standardized Standardized 
Regression Critical Regression Critical 
Coefficient Ratio {*} Coefficient Ratio {*} 
Female Population >75 on Rehab 
Orientation 0.078 6.64 1  * 0.04 1  4. 859* 
Table continues. 
1 997 2001 
Standardized Standardized 
Regression Critical Regression Critical 
Coefficient Ratio {*} Coefficient Ratio {*} 
Direct Effect of: (continued) 
Facility Ownership on Rehab 
Orientation -0.035 -2.901 * 0.047 5 .544* 
Acuity Index on Patients with 
Patients with Pressure Sores -0.035 -3 .265* -0.022 -2 . 1 78* 
Staffing on Patients with Patients 
with Pressure Sores -0. 1 25 -9.067* -0. 1 28 - 1 1 .027* 
Rehab Orientation on Patients with 
Patients with Pressure Sores 0.065 3 . 3 1  * 0.04 1  2.941  * 
Facility Profit Status on Patients with 
Patients with Pressure Sores 0.03 2 .89* -0.01 6 - 1 .576 
Facility Ownership on Patients with 
Patients with Pressure Sores 0.023 2 . 1 39* -0.006 -0.574 
Competition on Patients with Patients 
with Pressure Sores 0.0 1 6  1 .467 0.0 1 3  1 .233 
Female Population >75 on Patients 
with Patients with Pressure Sores -0.064 -6. 1 1 8* -0.073 -7.255* 
Measurement Models 
Staffing 
PTPRD 0.808 77.593* 0.852 62 .883* 
PTAPRD 0.5 1 5  47.476* 0.568 45.328* 
OTPRD 0.853 87.338* 0.857 63 .66* 
SLPPRD 0.827 0.663 
RNPRD 0.272 25 .68* 0.46 1 39.569* 
LPNPRD 0.23 1 23 .783* 0 .301 28.5 1 8* 
Rehab Orientation 
Rehab Staff 0.826 80.62* 0.806 61 .372* 
Rehab Patients 0.684 0.976 
Rehab Beds 0.206 1 1 .8 1 5 *  0. 1 2  5 .343* 
Table continues. 
1 7 1  
Goodness of Fit 
402 1 .740 3758 .381  
Degrees of Freedom (df) 64 64 
62. 840 58 .725 
P-Close 0.000 0.000 
RMSEA 0.07 1 0.069 
Hoelter (0.0 1 )  282 302 
* Statistically significant at P g).05. 
The direct effect of two of the environmental and organizational characteristics on 
the numbers of residents with acquired pressure sores is negative in both 1 997 and 200 1 .  
The direct effect o f  acuity index on residents with acquired pressure sores in 1 997 is 
-0.035 (CR = -3.265, P g).0 1 ) ; its effect in 200 1 is -0.022 (CR = -2 . 1 78, P :::;0.05). The 
direct effect of numbers of females in the population over 75 years old on residents with 
acquired pressure sores in 1 997 is -0.064 (CR = -6. 1 1 8, P :::;0 .00 1 ); its effect in 200 1 is 
-0.073 (CR = -7.225, P g).00 1 ) .  
The effect o f  profit status and facility ownership on numbers ofresidents with 
acquired pressure sores is positive in 1 997 ({3 = 0.03, 0.023 ; CR = 2.89, 2 . 1 39; P :::;0.0 1 ,  
0.05, respectively), but negative i n  200 1 .  The negative effects i n  2001  are not statistically 
significant. The effect of market competition on residents with acquired pressure sores is 
positive in both 1 997 and 200 1 ,  but not statistically significant. 
The latent construct, staffing has a negative effect on quality of care - pressure 
sores in both 1 997 and 200 1 ,  and is statistically significant ({3 = -0. 1 25, CR = -9.067, 
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P g).00 1 in 1 997; /1 = -0. 1 28, CR = - 1 l .027, P g).00 1 in 200 1 ). The direct effect of 
rehabilitation orientation on residents with acquired pressures sores is positive and 
statistically significant in both 1 997 and 200 1 (/1 = 0.065, CR = 3 .3 1 , P g).00 1 in 1 997; /1 
= 0.04 1 ,  CR = 2.94 1 ,  P g).0 1 in 200 1 ). 
The overall model fit indices show the 1 997 model with chi-square 402 l .740 
(degrees of freedom =64; P = 0.000), the ratio of chi-square to degrees of freedom 
62.840; RMSEA of 0.07 1 ; P _Close of 0.000; and Hoelter of282. The overall model fit 
indices show the 2001 model with chi-square 3758 .38 1  (degrees of freedom = 64; P = 
0.000), the ratio of chi-square to degree of freedom 58 .725;  RMSEA of 0.069; P _Close of 
0.000; and Hoelter of 302 .  
The structural relationships for the longitudinal model among environmental and 
organizational characteristics, staffing, rehabilitation orientation, and quality of care -
pressure sores are summarized in Table 1 3b.  
Table 1 3b. 
The Longitudinal Relationships among Environmental and Organizational 
Characteristics, Staffing, Rehabilitation Orientation, and Patients with Pressure Sores 
Direct Effect of: 
Acuity Index on Staffing ' 97 
Facility Profit Status on Staffing '97 
Ownership on Staffing '97 
Competition on Staffing '97 
Female Population >75 on Staffing '97 
Staffing '97 on Rehab Orientation '97 
Acuity Index on Rehab Orientation '97 
Standardized 
Regression 
Coefficient 
0. 1 
0.034 
0.234 
0.043 
0.038 
0.424 
0. 1 43 
Critical Ratio (*) 
1 1 .273* 
3 .857* 
26.02* 
4.858* 
4.282* 
3 1 .4 1 7* 
1 2 . 1 47* 
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Standardized 
Regression 
Coefficient Critical Ratio {*} 
Facility Profit Status on Rehab Orientation 
'97 -0.079 -6.763* 
OwnershiE on Rehab Orientation '97 -0.035 -2.903* 
ComEetition on Rehab Orientation '97 0.22 1 1 8 .788* 
Female Population >75 on Rehab 
Orientation '97 0.078 6.642* 
Staffing '97 on Patients with Pressure 
Sores '0 1  -0. 1 2 1  -8 .809* 
Rehab Orientation ' 97 on Patients with 
Pressure Sores '0 1  0.084 4. 1 6* 
Ownership on Patients with Pressure Sores 
' 0 1  -0.007 -0.648 
Competition on Patients with Pressure 
Sores '0 1  0 .004 0.369 
Female Population >75 on Patients with 
Pressure Sores -0.08 -7.8* 
Profit Status on Patients with Pressure 
Sores 0.0 1 1 1 . 1 09 
Acuity Index on Patients with Pressure 
Sores. -0.04 -3 .796* 
Sguared Multi�le Correlation (R2} 
Staffing '97 0.069 
Rehab Orientation '97 0.276 
QOC - Pressure Sores '0 1  0.020 
Measurement Models 
Staffing 
PTPRD 0.808 77.567* 
PTAPRD 0.5 1 6  47.473* 
OTPRD 0.853 87.3 1 2* 
SLPPRD 0.826 
RNPRD 0.274 25 .669* 
LPNPRD 0.232 23 .772* 
Rehabilitation Orientation 
Rehab Staff 0.826 80.583* 
Rehab Patients 0.689 
Rehab Beds 0.205 1 1 .842* 
Table continues. 
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Goodness of Fit 
401 5 .655 
Degrees of Freedom (dt) 64 
62.745 
P-Close 0.000 
RMSEA 0.07 1 
Hoelter (0.0 1 )  283 
* Statistically significant at P �.05. 
Staffing in 1 997 has a negative effect in 2001  on residents with acquired pressure 
sores and is statistically significant (�= -0. 1 2 1 ;  CR = -8.8094; P >O.OO l ).The effect of 
rehabilitation orientation in 1 997 on residents with acquired pressure sores in 2001 is 
positive and is statistically significant (�= 0.084; CR. 4. 1 6 ;  P ::;0.00 1 ) . In other words, 
having more staff, i .e . staffing levels per the 1 997 data, results in fewer patients with 
pressure sores. More residents receiving specialized rehabilitation services is associated 
with residents having more pressure sores. 
The squared mUltiple correlations (R2) reveal that the structural equation model 
explains 6.9 percent of the variance in staffing, 27.6 percent of the variance in 
rehabilitation orientation, and 2.0 percent of the variance in residents with acquired 
pressure sores. The overall goodness of fit reveals a chi-square 40 1 5 .655 (degrees of 
freedom = 64; P = 0.000), the ratio of chi-square to degree of freedom 62.745; RMSEA 
of 0.07 1 ;  P _Close of 0.000; and Hoelter of283 .  
This section presented the results of two integrated structural models and the 
complete model for evaluation of the effects of environmental and organizational 
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variables on four quality of care indicators, and the effects of two latent constructs on the 
same four quality of care indicators. Table 1 4  summarizes the findings obtained from the 
structural models. 
Table 1 4. 
Summary of the Effects of Environmental and Organizational Variables, and Staffing and Rehabilitation Orientation on Four 
Quality of Care Indicators: Rehabilitation Deficiencies, Facility Deficiencies, Contractures and Pressure Sores 
Variable/Construct Staffing 
97 0 1  
Acuity Index + + 
Facility Profit Status + -
Facility Ownership + + 
Competition + + 
Female Population > 
75 + + 
Staffing 
Rehabilitation 
Orientation 
NS = Not Significant 
97- 0 1  
+ 
Rehab 
Orientation 
97 0 1  97- 0 1  
+ + 
- + 
-
-
+ + 
+ + 
+ + 
+ 
Quality of Care Indicators 
Rehab Facility 
Deficiencies Deficiencies 
97 0 1  97- 01  97 0 1  97- 0 1  
+ + + + 
+ + + + 
+ + + + 
+ + + + 
+ + + + 
- - - + - NS 
- + + - + NS 
Contractu res Pressure Sores 
97 0 1  97- 0 1  97 0 1  97- 0 1  
-
-
- -
- - + NS 
NS NS + NS 
NS NS NS NS 
- - - -
- - - - -
-
NS NS NS + + + 
-...J 
0\ 
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Predicting Rehabilitation Deficiencies with Time- Varying Predictor Variables 
The final structural models analyzed the four quality of care indicators as time­
varying predictor variables. Structural models were developed for each quality of care 
indicator to determine its ability to predict the quality of care in 200 1 according to the 
quality reported in 1 997. That is, the number of rehabilitation deficiencies reported in 
1 997 was used to predict rehabilitation deficiencies in 200 1 ;  the number of facility 
deficiencies reported in 1 997 was used to predict faci lity deficiencies in 200 1 ;  the 
number of residents with contractures in 1 997 was used to predict the number of residents 
with contractures in 200 1 ;  and the number of residents with pressure sores in 1 997 was 
used to predict the number of residents with pressure sores in 200 1 . The structural models 
for the time-varying predictor variables are presented in Figure 20. 
Figure 20 Facility Deficiencies 
Figure 20 Contractu res 
Figure 20 Pressure Sores 
Figure 20. Structural Relationship Predicting Quality of Care in 1 997 from the Quality of Care in 200 1 
-....J 
00 
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Quality of Care - Rehabilitation Deficiencies. The results of predicting 
rehabilitation deficiencies with time-varying predictor variables are summarized in Table 
1 5 . 
Table 1 5 .  
Predicting Rehabilitation Deficiencies with Time-Varying Predictor Variables 
Standardized 
Regression Critical 
Coefficient Ratio {*l 
Predicting Rehabilitation Deficiencies in '01  from 
Rehabilitation Deficiencies in '97 0.093 1 0.307* 
Sguared Multi�le Correlation {R21 
Rehabilitation Deficiencies '97 0.0 1 1 
Rehabilitation Deficiencies '0 1  0.023 
1 997 2001 
Standardized Standardized 
Regression Critical Regression Critical 
Coefficient Ratio (*) Coefficient Ratio (*) 
Direct Effect of: 
Staffing on Rehabilitation 
Deficiencies -0.026 -2. 1 63*  -0.048 -4.269* 
Rehabilitation Orientation 
on Rehabilitation 
Deficiencies 0.03 1 1 .822 0.060 3 .686* 
Staffing on Rehab 
Orientation 0.477 32.232* 0.394 3 1 .963* 
Acuity Index on Rehab 
Deficiencies 0.0 1 2  1 .345 0.032 3.528* 
Ownership on Rehab 
Deficiencies 0.032 3 . 526* 0.032 3 .556* 
Profit Status on Rehab 
Deficiencies 0.04 4.455*  0.052 5 .830* 
Table continues. 
Direct Effect of: (continued) 
Competition on Rehab 
1 997 
Standardized 
Regression 
Coefficient 
Deficiencies 0.052 
Female Population > 75 
Years 0.068 
Measurement Model 
PTPRD 0.8 14  
PTAPRD 0.5 1 7  
OTPRD 0.858 
SLPPRD 0.832 
RNPRD 0.275 
LPNPRD 0.23 1 
Rehab Staff 0 .822 
Rehab Patients 0.627 
Rehab Beds 0.224 
Goodness of Fit 
Degrees of Freedom (df) 
P-Close 
RMSEA 
Hoelter (0.0 1 )  
* Statistically significant at P =::;0.05. 
Critical 
Ratio (*) 
2001 
Standardized 
Regression 
Coefficient 
5 .748* 0.026 
7 .538* 0.067 
76.896* 0.85 
47.27* 0.565 
86.462* 0.857 
0.663 
25 .328* 0.45 
23 .807* 0.297 
78.369* 0.8 1 5  
0.801 
1 1 .609* 0. 143 
84845 .400 
3 1 5  
269.350 
0.000 
0. 1 49 
54 
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Critical 
Ratio (*) 
2.853* 
7.42 1 * 
6 1 .88 1 *  
44.679* 
62.728* 
38 .289* 
28 . 1 26* 
60.004* 
6 . 1 20* 
Rehabilitation deficiencies in 1 997 positively predict rehabilitation deficiencies in 
2001 ({3 = 0.093 ; CR = 1 0.307; P =::;0.00 1 .) However, the squared multiple correlations 
(R2) reveal that the structural equation model explains only 1 . 1  and 2 .3  percent, 
respectively, of the variance in rehabilitation deficiencies in 1 997 and 200 1 .  The overall 
goodness of fit reveals a chi-square 84845 .400 (degrees of freedom =3 1 5 ;  P = 0.000), the 
1 8 1 
ratio of chi-square to degree of freedom 269.350; RMSEA of 0. 1 49; P _Close of 0.000; 
and Hoelter of 54. 
Quality of Care - Facility Deficiencies. The results of predicting facility 
deficiencies with time-varying predictor variables are summarized in Table 1 6. 
Table 1 6. 
Predicting Facility Deficiencies with Time-Varying Predictor Variables 
Standardized 
Regression Critical 
Coefficient Ratio {*} 
Predicting Facility Deficiencies in '0 1  from Facility 
Deficiencies in '97 0.247 27.760* 
Sguared Multi�le Correlation {R2) 
Facilit� Deficiencies '97 0.072 
Facility Deficiencies '0 1  0.096 
1 997 2001 
Standardized Standardized 
Regression Critical Regression Critical 
Coefficient Ratio (*) Coefficient Ratio (*) 
Direct Effect of: 
Staffing on Facility 
Deficiencies 0.032 2.606 -0.042 -3 .93 1 *  
Rehabilitation Orientation 
on Facility Deficiencies -0.058 -3 .29 1 *  0.052 3 .477* 
Staffing on Rehab 
Orientation 0.48 32. 1 95* 0.396 3 1 .95 1 *  
Acuity Index on Facility 
Deficiencies 0.038 4 .3 1 9* 0.060 6.908* 
Ownership on Facility 
Deficiencies 0.052 5 .969* 0.059 6.848* 
Profit Status on Facility 
Deficiencies 0.08 1 9.22 1 *  0. 1 1 4 1 3 . 1 9 1 *  
Table continues. 
Direct Effect of: (continued) 
Competition on Facility 
Deficiencies 
Female Population > 75 
Years 
Measurement Model 
PTPRD 
PTAPRD 
OTPRD 
SLPPRD 
RNPRD 
LPNPRD 
Rehab Staff 
Rehab Patients 
Rehab Beds 
Goodness of Fit 
X2 
Degrees of Freedom (d£) 
X2/df 
P-Close 
RMSEA 
Hoelter (0.0 1 )  
1 997 
Standardized 
Regression 
Coefficient 
0.098 
0.22 1 
0 .8 1 4  
0.5 1 7  
0.858 
0.832 
0.274 
0.23 1 
0 .821 
0.622 
0.226 
* Statistically significant at P ::;0.05. 
Critical 
Ratio (*) 
2001 
Standardized 
Regression 
Coefficient 
1 1 .253* 0.059 
25 .27 1 * 0.04 1 
76.895* 0.85 
47.262* 0.565 
86.464* 0.857 
0.663 
25 .304* 0.45 1 
23 .806* 0.297 
78.365* 0.801 
0.8 1 1  
1 1 . 802* 0. 144 
84999.422 
3 1 5  
269.839 
0.000 
0. 1 49 
54 
1 82 
Critical 
Ratio (*) 
6.833* 
4.692* 
6 1 . 876* 
44.680* 
62.720* 
38 .324* 
28 . 1 1  * 
60.005* 
6 . 1 83* 
Facility deficiencies in 1 997 positively predict rehabilitation deficiencies in 200 I 
({3 = 0.247; CR = 27.760; P ::;0.001 . ) However, the squared mUltiple correlations (R2) 
reveal that the structural equation model explains only 7.2 and 9.5 percent, respectively, 
of the variance in faci lity deficiencies in 1 997 and 200 1 .  The overall goodness of fit 
reveals a chi-square 84999.422 (degrees of freedom =3 1 5 ;  P = 0.000), the ratio of chi-
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square to degree of freedom 269.839; RMSEA of 0. 1 49; P _Close of 0.000; and Hoelter 
of 54. 
Quality afCare - Cantractures. The results of predicting the number of residents 
with contractures with time-varying predictor variables are summarized in Table 1 7 . 
Table 1 7. 
Predicting Number of Residents with Contractures with Time-Varying Predictor 
Variables 
Predicting Residents with Contractures in '0 1  from 
Residents with Contractures in '97 
Squared Multiple Correlation (R2) 
Contractures '97 0.004 
Contractures '0 1  0.005 
Standardized 
Regression 
Coefficient 
0.04 1 
1 997 2001 
Direct Effect of: 
Staffing on Contractures 
Rehabilitation Orientation 
on Contractures 
Staffing on Rehab 
Orientation 
Acuity Index on 
Contractures 
Ownership on Contractures 
Profit Status on 
Contractures 
Standardized Standardized 
Regression 
Coefficient 
-0.0 1 5  
0.006 
0.48 
-0.039 
0.005 
-0.0 19  
Critical 
Ratio (*) 
- 1 . 1 82 
0.347 
32. 1 9 1 *  
-4. 1 67*  
0.524 
- 1 .986 
Regression 
Coefficient 
-0.046 
0.0 1 5  
0.398 
-0.02 
-0.008 
0.029 
Critical 
Ratio (*) 
4. 1 85* 
Critical 
Ratio (*) 
-4. 14 1  * 
1 . 1 2 1  
3 1 .946* 
-2.099* 
-0.860 
3 . 1 1 7* 
Table continues. 
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1 997 2001 
Standardized Standardized 
Regression Critical Regression Critical 
Coefficient Ratio {*} Coefficient Ratio {*} 
Direct Effect of: (continued) 
Competition on 
Contractures -0.006 -0.673 0.007 0.776 
Female Population > 75 
Years -0.043 -4.543* 0.022 -2 .379 
Measurement Model 
PTPRD 0.8 14  76.899* 0 .85 6 1 .875* 
PTAPRD 0.5 1 7  47.268* 0 .565 44.679* 
OTPRD 0.857 86.462* 0 .857 62 .7 16* 
SLPPRD 0.832 0.663 
RNPRD 0.275 25 .3 1 9* 0.45 38 .302* 
LPNPRD 0.23 1 23 .806* 0.297 28. 1 28* 
Rehab Staff 0 .821 78 .369* 0.801 60.006* 
Rehab Patients 0.622 0.806 
Rehab Beds 0.226 1 1 .755* 0. 1 45 6.209* 
Goodness of Fit 
X2 58252.470 
Degrees of Freedom (df) 289 
X2/df 20 1 .565 
P-Close 0.000 
RMSEA 0 . 1 28 
Hoelter (0. 0 1 )  73 
* Statistically significant at P :;:;;0.05 . 
The number of residents with contractures in 1 997 positively predicts the number 
of residents with contractures in 200 1 ({3 = 0.04 1 ;  CR = 4. 1 85 ;  P :;:;;0.00 1 .) However, the 
squared mUltiple correlations (R2) reveal that the structural equation model explains only 
0.4 and 0.5 percent, respectively, of the variance in residents with contractures in 1 997 
and in 200 1 . The overall goodness of fit reveals a chi-square 8479 1 .863 (degrees of 
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freedom =3 1 5 ;  P = 0.000), the ratio of chi-square to degree of freedom 269. 1 80; RMSEA 
of 0. 1 48 ;  P _Close of 0.000; and Hoelter of 54. 
Quality a/Care - Pressure Sores. The results of predicting the numbers of 
residents with pressure sores with time-varying predictor variables are summarized in 
Table 1 8. 
Table 1 8 . 
Predicting Number of Residents with Pressure Sores with Time-Varying Predictor 
Variables 
Standardized 
Regression Critical 
Coefficient Ratio {*} 
Predicting Residents with Pressure Sores in '0 1  from 
Residents with Pressure Sores in '97 0. 1 1 9 1 0.770* 
Sguared Multi�le Correlation (R2} 
Pressure Sores '97 0.020 
Pressure Sores '0 1  0.032 
1 997 2001 
Standardized Standardized 
Regression Critical Regression Critical 
Coefficient Ratio (*) Coefficient Ratio (*) 
Direct Effect of: 
Staffing on Pressure Sores -0. 1 30  -9.087 -0. 1 20 -9.782* 
Rehabilitation Orientation 
on Pressure Sores 0.073 3 .5 1 0  0.046 2 .885* 
Staffing on Rehab 
Orientation 0.476 32.274* 0. 394 3 1 .945* 
Acuity Index on Pressure 
Sores -0.029 -2.867* -0.0 1 8  - 1 .  780 
Ownership on Pressure 
Sores 0.02 1 2 .0 1 2  -0.007 -0.689 
Profit Status on Pressure 
Sores 0.029 2.779* -0.0 1 7  1 .667 
Table continues. 
Direct Effect of: (continued) 
Competition on Pressure 
1 997 
Standardized 
Regression 
Coefficient 
Sores 0.025 
Female Population > 75 
Years -0.06 
Measurement Model 
PTPRD 0.8 1 5  
PTAPRD 0.5 1 8  
OTPRD 0.857 
SLPPRD 0.83 1 
RNPRD 0.277 
LPNPRD 0.232 
Rehab Staff 0.822 
Rehab Patients 0.628 
Rehab Beds 0.224 
Goodness of Fit 
Degrees of Freedom (df) 
P-Close 
RMSEA 
Hoelter (0.0 I )  
* Statistically significant at P =::;0.05. 
Critical 
Ratio (*) 
2001 
Standardized 
Regression 
Coefficient 
2 .42 0.0 1 1 
-5 .874* -0.066 
77.0 1 7* 0.85 
47.36 1  * 0.565 
86.528* 0.857 
0.66 1 
25 .548* 0.452 
23 .842* 0.298 
78.639* 0.802 
0.8 1 5  
1 1 .625* 0. 1 43 
849 1 2 .957 
3 1 5  
269 .564 
0.000 
0. 1 49 
54 
1 86 
Critical 
Ratio (*) 
1 .080 
-6.607* 
6 1 .922* 
44.72 1 * 
62.746* 
38 .505* 
28. 1 67* 
60. 1 10* 
6.09 1 * 
The numbers of residents with pressure sores in 1 997 positively predict the 
number of residents with pressure sores in 2001 ({3 = 0. 1 1 9;  CR = 1 0.770; P =::;0.001 . )  
However, the squared multiple correlations (R2) reveal that the structural equation model 
explains only 2 .0 and 3.2 percent, respectively, of the variance in residents with pressure 
sores 1 997 and in 200 1 . The overall goodness of fit reveals a chi-square 849 1 2 .957 
(degrees of freedom =3 1 5 ; P = 0.000), the ratio of chi-square to degree of freedom 
269.564; RMSEA of 0. 1 49; P _Close of 0.000; and Hoelter of 54. 
Summary 
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Chapter Five contains the study results from an examination of the effect of 
strategic changes implemented during the period of 1 997 to 200 1 ,  during which facilities 
were responding to the Balanced Budget Act (BBA) of 1 997. Specifically, the effects of 
selected environmental and organizational characteristics, staffing, and rehabilitation on 
four quality of care indicators: rehabilitation deficiencies, faci lity deficiencies, numbers 
of residents with acquired contractures and numbers of residents with acquired pressure 
sores were analyzed. Analyses of the data included univariate descriptive statistics using 
SPSS version 1 1 .0 and SAS version 8.0; and confirmatory factor analyses, structural 
equation modeling, and analyses of time-specific predictor variables using AMOS 4.0. 
Descriptive analyses of five years of cross-sectional data reveal distinct trends 
among the study variables. Nursing facilities have employed fewer full-time equivalent 
rehabilitation and nursing personnel since introduction of the BBA of 1 997, and more of 
both administrators and nurse administrators. Fewer nursing facility residents now 
receive specialized rehabilitation services, and the ratio of rehabilitation personnel has 
also been reduced. Finally, descriptive data reveal that the quality of care has declined 
according to three of the four quality of care indicators: rehabilitation deficiencies, 
facility deficiencies, and numbers of residents with acquired contractures. However, the 
numbers of residents with acquired pressure ulcers have decreased; that is, interventions 
and the resultant quality of care for pressure ulcer management have improved. 
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Three measurement models were validated via confinnatory factor analysis: 
staffing, rehabilitation orientation, and quality of care. All three models are well fit to the 
data and stable across time, so that it is acceptable to apply the models for longitudinal 
analysis. 
Findings from structural equation modeling of the data reveal that staffing had a 
negative effect on three of the four quality of care indicators. As staffing levels decline, 
the numbers of rehabilitation deficiencies, the numbers of residents with contractures and 
the numbers of residents with pressure sores increase. The impact of staffing on facility 
deficiencies was not statistically significant. 
The effect of rehabilitation orientation is positive on two of the four quality of 
care indicators. Specifically, as the numbers of residents requiring specialized 
rehabilitation services increase, the numbers of rehabilitation deficiencies and the 
numbers of residents with pressure sores increase. The effect of rehabilitation orientation 
on facility deficiencies is positive, but is not statistically significant. There is no effect of 
rehabilitation orientation on the numbers of residents with contractures. 
The effects of the selected environmental and organization characteristics vary 
depending upon the construct, or quality of care indicator, examined. Some change in 
relation to introduction of the BBA of 1 997 can be noted. Acuity index positively affects 
staffing, rehabilitation orientation, and two of the quality of care indicators: rehabilitation 
deficiencies and facility deficiencies. Acuity index has a negative effect on the number of 
residents with contractures and on the numbers of residents with pressure sores. 
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Facility profit status has a positive effect on staffing before introduction of the 
BBA of 1 997, and a negative effect following its introduction. In contrast, facility profit 
status has a negative effect on rehabilitation orientation before introduction of the BBA 
of 1 997 and a positive effect after its introduction. Facility profit status has a positive 
effect on three of the four quality of care indicators: rehabilitation deficiencies, facility 
deficiencies, and numbers of residents with pressure sores. Facility profit status has a 
negative effect on the numbers of residents with contractures. 
Facility ownership, i .e. ,  whether a given facil ity is  owned by a multi-facility 
organization, has a positive effect on staffing, and on three of the four quality of care 
indicators: rehabilitation deficiencies, facility deficiencies and numbers of residents with 
pressure sores. Facility ownership has no effect on numbers of residents with 
contractures. Facility ownership has a negative effect on rehabilitation orientation. 
Competition, or the proportion of beds in a given faci lity compared to the number 
of beds available in the surrounding metropolitan statistical area, positively affects 
staffing, rehabilitation orientation, rehabilitation deficiencies, and faci lity deficiencies. 
Competition has no effect on numbers of residents with acquired contractues or pressure 
sores. 
Finally, the number of females in the population over 75 years old positively 
affects staffing, rehabilitation orientation, rehabilitation deficiencies, and facility 
deficiencies. The number of females in the population over 75 yeas has a negative effect 
on number of residents with acquired contractures and pressure sores. 
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Time sensitivity analyses indicate that facilities with quality of care problems in 
1 997 are likely to continue to have problems in 2001 if interventions are not pursued. 
That is, the number of rehabilitation deficiency citations received by a faci lity in 1 997 
can be used to predict rehabilitation deficiency citations in 200 1 . Similarly, facil ity 
deficiency citations in 1 997 predict facility deficiencies in 200 1 ;  the number of residents 
with contractures in 1 997 predicts the number of residents with contractures in 200 1 ;  and 
the number of residents with pressure sores in 1 997 predicts the number of residents with 
pressure sores in 200 1 .  
The relatively low squared multiple correlations associated with the two latent 
constructs and each of the four quality of care indicators in the complete structural model 
and the time-varying models suggest that factors other than those examined in this study 
may influence both overall faci lity quality and patient quality of care. The overall model 
fit indices of the complete structural equation model reveal that the model is not well 
fitted to the data. Further exploration of additional explanatory variables is 
recommended. 
The findings and generalizations from the results are discussed in Chapter Six. 
Implications, limitations of the study, and suggested future research also are discussed 
there. 
CHAPTER SIX: IMPLICATIONS, DISCUSSION, AND CONCLUSIONS 
Chapter Six summarizes the results and discusses the implications of this 
research. Theoretical considerations are examined; speculation concerning 
generalizations and practical applications of the research is presented. Finally, the 
limitations of the study are presented along with suggestions for future research. 
Major Findings and Implications 
OSCAR data from five consecutive years, 1 997, 1 998, 1 999, 2000, and 2001 were 
used in this study to examine the quality of long-term care in the context of nursing home 
deficiencies. Specifically, this study examined nursing home staffing adequacy, 
rehabilitation orientation, and the resultant effects impact on the quality of care as 
measured by evaluations of facility performance. Much research is available on the 
quality of care among nursing facilities; however, two features distinguish this study 
from others. First, this study includes a focus on rehabilitation staffing and services, and 
examines their effect on facility performance. Second, this study employs a longitudinal, 
panel design to evaluate the impact of the introduction of the Balanced Budget Act of 
1 997. In this chapter, major findings are presented along with theoretical considerations 
and the relevant research literature on environmental and organizational characteristics, 
strategic direction, structural design, and performance. 
1 9 1  
1 92 
Contingency theory was utilized in this study as a theoretical framework to 
explain the behaviors of nursing homes and the resulting effects on organizational 
performance. Ginsberg and Yenkatraman's ( 1 985) contingency-strategic adaptation 
model was the basis for the conceptual framework. Three research hypotheses, each with 
two sub-hypotheses, were formulated to evaluate the effects of environmental and 
organizational characteristics, structure, strategy effects on nursing home performance. 
The Effects of Environmental and Organization Characteristics on Enhancing Nursing 
Performance 
HI : Environmental and organizational characteristics influence changes in 
nursing homes' strategies to sustain or enhance performance. 
H I A: Environmental and organizational characteristics influence nursing 
homes' staffing adequacy. 
H I B: Environmental and organizational characteristics influence nursing 
homes' rehabilitation orientation. 
Contingency theory suggests that nursing home organizations are able to 
recognize changing environmental situations and employ strategic management processes 
in order to cope with those changes (Zajac & Shortell, 1 989). Likely environmental and 
organizational characteristics that influence strategy include: case-mix, competition, for­
profit status and ownership. The first group of hypotheses proposed that environmental 
and organizational characteristics influence nursing home strategies. 
Comparison of simple means (ANOY A) indicate that resident acuity increased in 
200 1 compared to 1 997. This finding is consistent with previous research, which has 
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established that patients admitted to nursing facilities after the implementation of hospitai 
PPS have required more extensive and intensive interventions (Kane & Kane, 1 995; 
Rantz, Popejoy et a! . ,  1 999). Increased resident acuity was first reported more than fifteen 
years ago, and it continues to increase in spite of the financial and regulatory constraints 
imposed upon nursing faci lities by Medicare's prospective payment system. Acuity is an 
aspect of management information used to allocate resources and evaluate quality of care 
(Rantz, Popejoy et aI . ,  1 999). 
By 200 1 ,  the number of nursing facilities owned or leased by multi-facility 
organizations had risen. Consolidation via mergers and acquisitions is occurring within 
long-term care (Bell, 1 998; Griffith, Warden, Neighbors, & Shim, 2002). Faced with 
declining reimbursement, nursing home administrators look for strategies to sustain daily 
operations and the life of the organization. In other industries, a successful strategy to 
manage increased costs and complexities of operation is to grow larger. Like the hospital 
industry in the 1 990s, the nursing home industry continues to seek economies of scale via 
acquisitions. The rising numbers of facilities owned or leased by multi-facility 
organizations are evidence of this activity. 
Two-thirds of U.S .  nursing homes are investor-owned, that is for-profit 
(Harrington, Woolhandler, Mullan, Carrillo, & Himmelstein, 2002). The results of this 
study corroborate others in this statistic. Although, frequency analyses indicate change 
among faci lities in terms of profit status, there is no significant difference in the ratio of 
for-profit facil ities to not-for-profit facilities in 2001 as compared to 1 997. 
1 94 
The study's hypotheses address the effects of environmental and organizational 
characteristics on staffing (H 1 A) and rehabilitation orientation (H 1 B)' The results of the 
complete structural model show that all five environmental and organizational 
characteristics have significant impacts on both staffing and rehabilitation orientation. 
Managers employ strategies to increase staffing as case mix, or resident acuity 
increases. Acuity index is a measure of the intensity of service requirements, so adding 
staff is necessary to provide services commensurate with the rising index (Kane & Kane, 
1 995; Rantz, Popejoy et a!., 1 999). 
Rehabilitation diagnoses contribute to a more complex case mix, so a facility 
focus on rehabilitation is a strategy for efficient delivery of patient care appropriate to the 
specific needs of the rehabilitation population. That strategy also responds to the 
implication of the rising demand for services. The variable females in the population 
serves as a proxy for demand for services. As demand increases, more staff are required 
to deliver services. Moreover, rising demand also intensifies the need for diversity among 
service offerings. Hence an increase in rehabilitation orientation also reflects a facility's 
strategy toward such diversification. 
Organizations that subscribe to the philosophy that increased staffing improves 
the quality of care utilize more staff. Facilities that are part of multi-facility organization 
have higher numbers of staff per resident day. This strategic choice to maintain higher 
staffing levels is likely to be driven by organizational mission and values, but it is made 
possible by increased economies of scale. Strategically, the organization chooses to shift 
resources to cover the costs of increased staffing. 
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Facility ownership has a negative effect on rehabilitation orientation. Facilities 
that are owned or leased by multi-facility organizations tend to be smaller than others 
(negative correlation; weakly significant). Smaller faci lities are likely to replace 
rehabilitation staff with contract therapy services. Contracting, or out-sourcing, 
rehabilitation services is a management strategy to increase a small facil ity' s  cost 
efficiency. 
The results of this study identify a positive effect of competition on both staffing 
and rehabilitation orientation. In this study, competition is measured as the proportion of 
beds in a faci lity in comparison to the total number of beds in its metropolitan statistical 
area, or in other words a faci lity'S portion of the market share. Facilities with more 
market share have a greater role in the community in providing nursing care services (and 
by definition they have more beds). Larger organizations have more resources to recruit 
and retain staff, and to develop specialized services, with consequent potential for 
staffing levels and rehabi litation orientation. 
In 1 997, faci lity profit status had a significant and positive effect on staffing. In 
200 1 ,  however, it had a negative effect. That is, in 1 997 for-profit faci l ities had relatively 
higher numbers of staff per resident day, whereas in 200 1 ,  after the BBA of 1 997 the for­
profit faci lities had fewer staff per resident day. Managers had chosen to limit resource 
expenses in response to a change in their environmental conditions: the 1 997 BBA's 
stricter reimbursement system. 
The effect of profit status on rehabilitation orientation is opposite to that on 
staffing. In 1 997, faci lity profit status had a significant and negative effect on 
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rehabilitation orientation, but in 200 1 the effect of profit status on rehabilitation was 
positive. That is, in 200 1 for-profit facilities had more residents requiring specialized 
rehabilitation services and also increased rehabilitation orientation. This finding is 
consistent with the conclusions offered by Kochersberger, Hielema and Westlund, 1 994: 
facilities that seek to rehabilitate patients for discharge back to the community tend to 
employ therapists; faci lities that seek to maintain function in long-term residents are more 
likely to contract staff for rehabilitative services. Equally relevant is the finding that a 
higher proportion of rehabilitation staff is associated with facility cost savings 
(Przybylski et aI . ,  1 996). The observed change in rehabilitation orientation as related to 
facility profit status i l lustrates a strategic decision by administrators in favor of attracting 
rehabilitation patients and providing rehabilitation services. Patients using rehabilitation 
services often require more intense resources, but they have shorter lengths of stay. 
In summary, the first research hypothesis fails to reject. Environmental and 
organizational characteristics do influence changes in nursing homes' strategies to sustain 
or enhance performance. Hypothesis UlA:  
Environmental and organizational characteristics influence nursing homes' 
staffing adequacy fails to reject. Managers are sensitive to events in both the 
external and the internal environments of the organization, and they create and enact 
strategies for staffing in response to environmental events. 
Hypothesis U I u  also fails to reject. 
Environmental and organizational characteristics influence nursing homes' 
rehabilitation orientation. Managers seek the best fit of an organization with the 
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environment and the needs of the community. Specialty services such as rehabilitation 
are selected to enhance both organizational efficiency and effectiveness. 
The Effect of Selected Strategies on Nursing Home Performance 
H2: Strategic changes by nursing facilities in response to the BBA of 1 997 
affected the quality of nursing home performance. 
H2A: In the years 1 997 through 2001 nursing homes implemented strategic 
change with respect to staffing adequacy that affected nursing home 
performance as reflected in changes in facility deficiency citations. 
H28: In the years 1 997 through 2001 nursing homes implemented strategic 
change with respect to rehabilitation orientation that affected nursing 
home performance as reflected in changes in facility deficiency 
citations. 
According to contingency theory, changes in organizational strategy result in 
changes to organizational structure. In the Ginsberg and Venkatraman ( 1 985) model, 
process refers to organizational dimensions such as structure and strategy. In the present 
study, staffing adequacy is a structural component of nursing home care delivery that 
affects the process of care. Rehabilitation orientation is an organizational strategy. 
All levels of rehabilitation and nurse staffing responsible for the provision of 
direct patient care services had declined in 200 1 ,  with the exception of licensed practical 
nurses. (There is no significant change in the numbers of LPNs per resident day.) The 
decline in staffing occurred despite regulatory directions and recommendations from 
previous research. Regulations have been enacted to support increases in nursing home 
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staffing levels (Institute of Medicine, 1 990, 1 996, 200 1 ;  U.S.  Office of the Inspector 
General, 1 999). Studies have linked increased staffing with improved quality of care and 
have therefore recommended that nursing facilities seek an optimal skill mix by 
increasing staff, and in particular, professional staff (Cohen & Spector, 1 996; Harrington, 
Carillo et aI . ,  2000; C. Harrington et aI . ,  2000; Spector & Takada, 1 99 1 ) . The reduced 
staffing nevertheless observed between 1 997 and 200 1 is viewed as a structural change in 
response to increasing environmental constraints, and is pervasive across the industry. 
Again, the BBA of 1 997 is a likely driving factor. 
Rehabilitation orientation declined during the period of 1 997 through 200 1 .  
Rehabilitation i s  a specialized service that adds costs to patient care. Its effect as a 
defrayer of overall faci lity expenditures is not clear, however, since the need for 
rehabilitation services in the popUlations has not declined. The decline in rehabilitation 
orientation among nursing facilities may demonstrate two interacting strategies. First, 
nursing facil ities may be selectively admitting patients who do not need rehabilitation 
services, in order to control costs. This strategy is demonstrated by the study finding that 
fewer patients received specialized rehabilitation services in 200 1 than in 1 997. Second, 
patients requiring rehabilitation services may be receiving them in alternative settings. 
The total numbers of nursing facility residents are declining as alternatives are developed 
and made acceptable (Grabowski & Hirth, 2003). Under regulatory and reimbursement 
constraints, nursing faci lities may be mimicking the strategies of hospitals following 
implementation of PPS, to shift patient care to other venues. 
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Analysis of the structural relationship between staffing and rehabilitation 
orientation shows that staffing directly affects rehabilitation orientation. Increases in staff 
numbers and types of staffing result in more of rehabilitation patients and rehabilitation 
beds. That finding is consistent with the role of rehabilitation orientation as a strategy for 
managing the greater complexities associated with increased acuity. However, the 
longitudinal relationship between staffing and rehabilitation orientation is an inverse 
relationship. That is, if staff levels in 1 997 are held constant, rehabilitation orientation in 
200 1 declines; the numbers of rehabilitation patients and beds are reduced. This may 
reflect a strategy among administrators to adjust the rehabilitation case mix in light of its 
constrained reimbursement, under the BBA of 1 997. 
Staffing and rehabilitation orientation each have direct effects on quality of care. 
Results of this study support the findings of others that increased staffing levels improve 
nursing faci lity performance, that is, increased staffing results in fewer facility deficiency 
citations (Cohen & Spector, 1 996; Harrington, Carillo et aI., 2000; C. Harrington et aI . ,  
2000; Spector & Takada, 1 99 1 ) . This is most apparent in cross-sectional analysis of the 
integrated structural model among staffing, rehabilitation orientation and quality of care. 
The longitudinal structural model further supports this claim and provides evidence in 
support of the recommendation to return staffing levels to those observed in 1 997. 
Holding staffing levels constant at 1 997 levels results in fewer deficiencies in the quality 
of care process - that is, fewer residents with contractures and pressure sores. 
The final structural model analyzed quality of care, using four specific quality 
indicators. Higher staffing levels result in fewer rehabilitation-related deficiency citations 
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for deficiencies related to lack of treatment for ADL and ROM limitations, poor 
management of contractures and pressure sores, inappropriate rehabilitation referrals and 
lack of required rehabilitation services. Fewer residents acquire contractures and pressure 
sores when staffing is increased. However, increased staffing levels have no significant 
effect on a given facil ity' s  number of facility deficiency citations. (Facility deficiencies 
include quality of care concerns in the areas of: abuse, assessment, patient rights, 
environment, nutrition, pharmacy, and administration.) Although these results 
corroborate the conclusions of others, the final structural model is a weak model. Only a 
small amount of each of the constructs and/or indicators is accounted for in the model. 
Additional structural relationships for measurement of quality should be considered. 
Facilities with more residents requiring rehabilitation services and more 
rehabilitation beds (rehabilitation orientation) also have more quality of care deficiency 
citations, i .e. ,  more of both rehab-related and facility-related deficiencies, and more 
residents with acquired contractures and/or acquired pressure sores. This effect is 
probably the result of increased facility acuity. 
As stated, staffing is a structural component of nursing facility organization that 
affects processes of care, in this case rehabilitation orientation, with a resultant effect on 
the quality of care. The results of this study show that strategic changes were made to 
reduce staffing between 1 997 and 200 I ,  which resulted in decreased rehabilitation 
orientation (H2A)' Individually and collectively, the reduced staffing and rehabilitation 
orientation resulted in more faci lity deficiency citations, or in other words a poorer 
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quality of care (H2s). On the basis of these findings, the second research hypothesis (H2) 
fails to reject. 
Strategic changes by nursing facilities in response to the BBA of 1 997 
affected the quality of nursing home performance. Hypotheses H2A and H2o 
fail to reject. 
Environmental and Organizational Factors and Performance 
H3: Nursing home environmental and organizational characteristics influence 
change in facility performance as measured by numbers and types of 
deficiency citations. 
H3A: Environmental characteristics such as reimbursement, demand, 
market share, and geographic location influence change in nursing 
facility performance as measured by numbers and types of deficiency 
citations. 
H30: Organizational characteristics such as case mix, size, ownership, 
percent Medicare residents and percent Medicaid residents influence 
change in nursing facility performance as measured by numbers and 
types of deficiency citations. 
The model applied in this research presumes that environmental and 
organizational factors directly affect organizational performance. The results of this study 
indicate that both environmental and organization variables do have direct effects on 
nursing faci lity performance as shown in assigned deficiency citations. Organizational 
characteristics including for-profit status and ownership by multi-facility organizations 
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have positive effects on deficiency citations, namely increases in rehabilitation-related 
and faci lity-related deficiencies. Further, comparison of simple means indicates that 
facilities owned or leased by multi-facility organizations have more deficiency citations 
than do for-profit faci lities that are not participants in multi-facility organizations. This 
finding is consistent with Harrington (200 1 )  and others (Aaronson, Zinn, & Rosko, 1 994; 
Nyman, 1 988b). 
The argument that for-profit faci lities withhold, or "skimp" on staffing is only 
partly supported. The integrated structural model that examined the relationships between 
environmental and organizational characteristics shows that faci lities that are part of 
multi-facility organizations have increased staffing levels. However, withholding staffing 
among for-profit facilities, with subsequent deterioration in the quality of care, is 
observed in the 200 1 data. (Note that in 1 997, for-profit status was associated with higher 
staffing levels.) 
Increased resident acuity has a direct and positive effect on rehabilitation-related 
and facility-related deficiencies, but a negative effect on residents acquiring either 
contractures or pressure sores. In other words, rehabilitation and facility-related 
deficiencies increase as acuity increases; however the number of residents with acquired 
contractures and pressure sores decreases as acuity increases. Increases in acuity also 
increase the risk of errors in care. Residents requiring more or more intense services have 
more staff contacts, exposing them to more errors. 
The inverse effect of acuity on residents suffering contractures and pressure sores 
may be explained by the introduction of new process strategies such as patient-care 
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protocols and improved technologies. Then, too, the number of residents with 
contractures and/or pressure sores is often used as an outcome measure of a nursing 
facility's quality of care, creating strong incentive to focus on management of those 
problems. The effect of research to help improve quality in this regard may be showing 
up now in improved processes of care. This explanation is somewhat supported by the 
five-year declining trend in the numbers of residents with acquired pressure sores. 
Mukamel and Spector (2000) identified a relationship between competition and 
ownership. Increased competition was associated with lower costs among for-profit 
facilities, but with higher costs among nonprofit facilities. The authors explained that for­
profit nursing homes compete primarily on price, whereas nonprofit facilities compete on 
quality. An increase in nonprofits' market share has been shown to improve quality in 
both for-profit and overall nursing facilities quality (Grabowski & Hirth, 2003) .  Although 
present study focused on the effects of environmental and organizational control 
variables on quality, rather than on the interaction among the control variables, the results 
support those findings. Competition has a significant and direct effect on rehabilitation­
and facil ity-related deficiencies. As a facility's market share increases (it has less 
competition) the number of deficiency citations also increases; the quality of nursing 
home care worsens. 
The types of quality indicators used to differentiate quality of care may have 
significant implications for this discussion. Deficiency citations, e.g., rehabilitation- and 
facility-related deficiencies, refer to overall nursing home quality, whereas the conditions 
of the residents, e.g., acquired contractures and pressures sores, reflect the quality of care 
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(Marlin, Sun, & Huonker, 1 999). This study reveals no significant effect of competition 
on the number of residents with acquired contractures or pressure sores. 
Excess demand in the nursing home market is associated with increases in facility 
violations, one aspect of lessened quality of care. It has been argued that excess demand 
is a disincentive to improve quality (Nyman, 1 985, 1 988a, 1 989). More recent research, 
however, has found excess demand to be less of a quality indicator (Grabowski, 200 1 ;  
Grabowski & Hirth, 2003). The results o f  the recent research identify a direct and 
positive effect of demand on rehabilitation- and faci lity-related deficiencies; increased 
demand results in greater numbers of deficiency citations. However, this study also found 
that demand has a negative effect on the numbers of residents with acquired contractures 
and pressure sores. Here one may point to Grabowski ' s  (2003) argument that social 
welfare benefits accrue from the improved quality among nonprofit nursing faci lities. 
Given that the majority of pressure sores among residents in nursing homes are no longer 
acquired within the nursing facility (Grabowski 200 1 ), perhaps the diffusion of 
innovation, or sharing effective patient care management protocols across the industry is 
fostering the overall decline in pressure sores, and similarly affecting contractures. 
Environmental and organization variables do have a direct effect on nursing 
faci lity performance, changing it; the third research hypothesis (H3): 
H3A Environmental characteristics such as reimbursement, demand, market 
share, and geographic location influence change in nursing facility performance as 
measured by numbers and types of deficiency citations, and H3D Organizational 
characteristics such as case mix, size, ownership, percent Medicare residents and 
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percent Medicaid residents influence change in nursing facility performance as 
measured by numbers and types of deficiency citations fai l  to reject. 
Predicting Quality of Care 
The information obtained from analyses of time-varying predictor variables is 
important. With respect to the four quality indicators, results from this study suggest that 
facilities with deficiencies in 1 997 are likely to have similar deficiencies if strategies to 
correct earlier deficiencies are not implemented. Gabrowski (2003) argued that the 
spillover effects of nonprofit organizations "may continue to serve a socially beneficial 
role within the nursing home industry." In other words, care processes associated with 
improved quality should become more consistent across the entire industry. (Some 
evidence of this hope for enlightened management that are demonstrated in nonprofit 
nursing faci lities are seen in the cross-sectional analyses of residents with acquired 
pressure sores.) The ability to predict future deficiencies on the basis of earlier 
deficiencies suggests that structural choices contribute to the intractable quality of care 
problems. 
In summary, contingency theory states that organizational structure and processes 
directly affect outcomes, and that structure and process are affected by environmental 
contingencies. Organizations continually assess the environment and select strategies to 
adapt to it changing conditions. Those structural and process strategies in tum affect 
organizational performance. This study examined structural strategies (staffing) and 
process strategies (rehabilitation orientation) and their effects on the quality of care 
(facility deficiencies). In addition, typical environmental and organizational variables 
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believed to affect the quality of care were held constant in order to examine nursing home 
performance over time and consider the impact of the BBA of 1 997 on nursing facility 
performance. 
The results indicate that environmental conditions have direct effects on nursing 
facilities structure. That is, staffing is structure that managers select to act upon in 
response to changing conditions. In spite of tighter regulation to increase staffing, from 
1 997 through 200 1 nursing faci lities reduced most levels of patient care staffing, 
including rehabilitation and nursing staff. Reductions in staffing are probably cost 
containment strategy. In particular, for-profit facilities selected strategies to reduce 
staffing. Approximately two-thirds of nursing facilities are for-profit. 
The structural model identified a positive effect of staffing on rehabilitation as a 
process of care. Facilities with increased staffing have more rehabilitation patients and 
rehabilitation orientation. Rehabilitation orientation is also a strategy targeted by 
managers. Facilities that are owned by multi-facility organizations are less likely to adopt 
rehabilitation strategies, but for-profit organizations do select rehabilitation as a strategy. 
Yet the majority of multi-faci lity organizations are for-profit. Given that anomaly, this 
finding implies that for-profit organizations may select strategies on the basis of sub­
group identifiers, e.g., multi-facility ownership.  
Process affects outcome. Increased staffing results in fewer nursing facility 
quality deficiencies and improved patient quality of care, as shown by fewer acquired 
contractures and pressure sores. The study also found rehabilitation as a process of care 
linked to increases in rehabilitation- and facility-related deficiencies and to poorer quality 
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of patient care (more residents with acquired pressure sores). That finding may be partly 
explained by the fact that the final measurement model of rehabilitation orientation 
contained only two indicators - patients receiving specialized rehabilitation services and 
number of rehabilitation beds. The effect of specific rehabilitation interventions could not 
be assessed, and therefore in this study the relationship between rehabilitation orientation 
and lower faci lity and quality of patient care appears to be a function of increased patient 
acuity. 
Environmental and organization characteristics have direct effects on 
performance. The five characteristics investigated: acuity, for-profit status, multi-facility 
ownership, competition, and demand all have direct effects on overall facil ity quality as 
shown by increased faci lity deficiencies. However, they have either a negative or an 
insignificant effect on the quality of patient care. The differing effects of the 
environmental and organizational characteristics suggest that quality of care must be 
precisely defined in future research. 
The final, longitudinal structural model held all variables and constructs constant 
at 1 997 levels. Doing so revealed reductions in quality by 200 1 .  The constructs and 
indicators examined contribute to the decline, but cannot explain all the variance. This 
suggests that although the Balanced Budget Act of 1 997, implemented in July 1 998, 
appeared to contribute to the changes in structure and process, additional external factors 
also influenced them. 
Finally, facil ity quality is predicted from time-varying predictor variables, that is, 
earlier facility performance indicates that facil ities that are poor performers continue 
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perfonning poorly unless improvement strategies are realized. Caution with this finding 
is recommended. Though the results are statistically significant, the time-sensitive 
predictor model and the final structural model are not well fit to the data. 
Implications 
The implications of these findings for the nursing home industry include the 
following. First, staffing levels, particularly among professional staff responsible for 
direct patient care, have been fall ing industry-wide since introduction of the BBA of 
1 997. In response to the reduced professional staff, faci lity quality and the quality of care 
are deteriorating. Facilities should take a second look at their personnel strategies and 
consider alternatives to reducing rehabilitation and nursing staff, or identify new 
processes of care that can counter the effects of reduced staff. Nevertheless, while it is 
important to continue to look at rehabilitation staffing, the overall contribution of only a 
portion of staffing to specific quality of care indicators is very small. Managers and 
researchers must seek to identify other contributing factors that are more influential in 
quality measurement. 
Second, this study examined the contributions of rehabilitation staff and nursing 
staff to the quality of care. Though the contributions of each cannot be separated in the 
analyses, each contributes to faci lity perfonnance. Few studies have looked at 
rehabilitation, or the contributions of rehabilitation staff to faci lity perfonnance. The 
findings of this study suggest a significant contribution by rehabilitation to overall facility 
quality. Increases in rehabilitation staff is linked with fewer facility deficiencies. 
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Rehabilitation orientation as a process of care has become a selected strategy 
among for-profit faci l ities since the introduction of prospective payment as a means of 
increasing reimbursement. Increased rehabilitation orientation reduces patient length of 
stay, ultimately reducing overall costs of care. However, rehabilitation orientation is 
linked to patient acuity, as well .  
Strategies selected by nursing facilities differ according to contextual factors. 
Facilities that are part of multi-facility organizations select strategies different from those 
chosen by freestanding facilities. For example, multi-faci lity organizations selected 
increased staffing and reduced rehabilitation orientation, whereas for-profit facilities 
opted to reduce staffing, but increase rehabilitation after the introduction of the BBA of 
1 997. Strategies must fit the organizational mission along with consideration of overall 
facility perfonnance. 
Theoretical Considerations 
Contingency theory and the modified contingency-strategic adaptation model 
supported the analyses of the research questions. Contingency theory seeks to discover 
the most appropriate strategies for supporting activities of varying complexity and 
interdependence (Galbraith, 1 973) .  This study identified for-profit status and multi­
facility ownership (contextual factors) as integral to the selection of strategies for 
organizational response to the nursing facility environment. Further, the contextual 
variables have direct effects on the quality of care, as well as intervening effects on 
process, which also affects facility outcome. This finding supports a more contemporary 
application of the strategic adaptation model. The results of this study support the 
contingency perspective that emphasizes the selection of strategies to position the 
organization in relation to its environment for successful performance. 
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This study i s  an empirical investigation o f  staffing and rehabilitation orientation 
as processes of care in the nursing home industry. The results of applying a contingency­
based strategic adaptation model i l lustrate how staffing and rehabilitation as process 
strategies are contingent on environmental factors such as profit status and ownership. 
This further supports the applicability of the contingency strategic adaptation model in 
health care. 
The theorized measurement models used in this study account for a reasonable 
amount of the variance in each of the constructs, and are stable over time. The stability 
reflects homogeneity of strategy among nursing facilities. The similarity of missions 
across the nursing home industry suggests that the numbers of strategies available to 
managers is limited. Institutional theory (Meyer & Rowan, 1 977) and the strategic group 
model (Marlin et ai., 1 999) are recommended for future analysis. 
Methodological Considerations 
The research methods employed and the data analyzed are strengths of this study. 
The use of a panel design and the construction of longitudinal structural models using 
population-based data permit investigation of causative factors associated with nursing 
facil ity performance that may be generalized across the industry. However, the large 
sample size significantly increased the sensitivity of the data to any applied analyses 
techniques. 
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Measurement of nursing facility performance in terms of quality is complex and 
multi-dimensional. The use of mUltiple indicators for measurement of staffing as a 
construct, the introduction of rehabilitation as a process of care and the inclusion of 
interacting environmental and organizational characteristics are unique aspects of this 
study. 
The modeling technique using a structural equation model with measurement 
models is an appropriate multivariate statistical tool for studying complex relationships. 
The research questions about the effects of environmental and organizational 
characteristics and about the implied environmental shift resulting from the BBA of 1 997 
can be tested simultaneously using the strategic-adaptation model. 
Practical Considerations 
The findings of this research have several implications for nursing facility 
managers. First, a shift in the nursing home industry occurred from 1 997 to 200 1 .  In all 
likelihood facilitated by implementation of PPS, significant changes in structure and 
process strategies are occurring. Nursing facility managers need to be aware of them in 
order to select the most appropriate strategies. 
The results of this study support the presence of what are commonly believed to 
be practical applications by nursing facilities in response to increasing regulation and cost 
containment. That is, facilities utilize different strategies, based upon differing contextual 
factors. In addition, contextual factors appear to have more impact on overall faci lity 
quality than with quality of patient care. In this study, staffing and process strategies are 
linked. Specifically, reductions in staffing result in worsened facility performance and 
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worsened quality of  care. Recognition of  the effects of  selected strategies i s  important as 
managers select appropriate performance measures and countervailing strategies. 
Policy Considerations 
Two policy considerations may be drawn from this study. First, assuming that the 
strategies observed in this study are the results of increased cost and reimbursement 
constraints secondary to implementation ofPPS and the related effects of the BBA of 
1 997 and the BBRA of 1 999, these more recent legislative efforts appear counter­
productive to earlier regulations directed toward optimizing staff and improving quality 
of care. Rehabilitation and nursing patient care staff have declined and the quality of care, 
at least that measured by rehabilitation-related and faci lity-related deficiencies worsened. 
Policy recommendations that follow from the results of this study urge higher 
reimbursement levels to support staffing and other resources, and attention to identifying 
the impact of other structures and processes on quality of care. 
Rehabilitation staffing resources are among those that declined. Rehabilitation 
staffing has a direct effect on rehabilitation-related deficiencies, conceivably more so 
than nurse staffing does. Rehabilitation staffing also has a direct effect on facility-related 
deficiencies. Implementation of the $ 1 ,500.00 cap on reimbursement for occupational 
therapy, and combined physical therapy and speech language pathology services is likely 
to result in further staffing reductions and weaker rehabilitation orientation, and 
subsequent to reduce the quality of care. Funding for examination of overall operating 
efficiencies including the interactions among costs, efficiency and outcomes is 
recommended. In addition, regulatory strategies sensitive to the differing operating 
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objectives o f  for-profit versus nonprofit, and multi-facility versus freestanding ownership 
are recommended. 
Study Limitations 
Several limitations exist in this study. They concern the unit of analysis and also 
variable selection, model construction, and inferences. The faci lity is the unit of analysis 
in this study. An aim of the study was to evaluate the effect of rehabilitation staffing on 
quality of care. OSCAR data is not sensitive to the effects of individual rehabilitation 
interventions. Resident-level data is required for their measurement. 
Staffing is the best represented construct in the structural model. Rehabilitation 
orientation and nursing faci lity performance, on the other hand, are not well constructed. 
Additional or different indicators are needed for measurement of both. Such intervention­
specific indicators for rehabilitation as intensity of rehabilitation interventions, staff mix 
associated with spec i fic interventions, and discontinuance of therapy are recommended . .  
Patient-sensitive indicators are recommended for further analysis of the quality of  care. 
The final structural model is not well fit to the data. Although the individual 
measurement models are well fit to the data, the interaction among the constructs in the 
structural models is problematic . The amount of variation in facility performance 
identified by the model is small .  Thus, the explanatory power of the model is limited. 
The inferences of this study point to implementation of the BBA of 1 997 as 
provoking changes in strategy, structure and process, and the resultant declining 
performance in the nursing home industry. Introduction of the BBA of 1 997 has been 
described as the most important regulatory event affecting the nursing home industry 
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since introduction o f  the Medicare program, and i t  i s  certainly affecting the nursing 
facility industry. Its implementation was effective, as is c lear from data used in this study. 
However, other changes in the nursing home industry may also be influencing the results 
observed in this study, for example, development of alternatives to nursing home care, 
which reduces the demand for nursing facility beds. Arguably, these changes, too, may be 
the result of constraints imposed by the BBA of 1 997. 
Conclusions and Future Research 
Nursing faci lity care is rapidly changing, while the quality of care continues 
worry health care providers, and policymakers, to say nothing of the patients themselves. 
Faced with increasing regulation and environmental constraints, nursing facility 
managers appear to select strategies directed by contextual factors that may be described 
as cost-driven at the expense of quality. Levels of staff responsible for patient care are 
reduced. As processes of care are being introduced to accommodate the needs of a 
changing patient population, quality measured by faci lity deficiencies continues to 
decline. 
This study is among only a few that have examined staffing other than, or in 
addition to, nursing and its effect on facility quality or the quality of patient care. The 
moratorium for the cap restricting payment for therapy services will be l ifted in July 
2003. It is important that future research continue to investigate the effect of 
rehabilitation on quality of care at the patient and facility levels. 
Nursing facil ity management strategies differ according to the contextual factors 
assigned. This study did not look at the interactive effects among the contextual, or 
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environmental and organizational characteristics. Examination o f  the interactive effects 
may help identify of more effective strategies. 
Time-varying predictor variables in this study were useful in identifying facilities 
that are likely to perfonn better or worse in relation to the selected variables. Future 
research should focus on two areas. First, stronger predictor variables should be selected. 
The results of this study are statistically significant, but account for only a small amount 
of the variance associated with each predictor variable. Infonnation obtained from 
analyses of predictor variables suggests that facilities that were poor perfonners continue 
to be poor perfonners. Research is needed on how facilities respond to evaluative 
infonnation. The results of this study suggest that facil ities select no response or an 
ineffective response to perfonnance feedback. In order for the quality to be seen to 
improve in the nursing home industry, effective facility responses to feedback must be 
guided, and perhaps regulated. 
Costs were not examined in this study. Strategies selected by nursing facility 
managers were presumed to reduce operational costs. The success of the selected 
strategies with respect to cost and operating efficiency requires study. Further, it is 
suggested that costs, efficiency and quality must be recognized as inseparable when 
evaluating faci lity perfonnance. Development of models that measure the interactions 
within this triad is urged. 
Finally, evaluation of quality of care is a multidimensional concept. Facility-level 
analyses in isolation are limiting. Patient-level analyses in isolation are also limiting. 
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Future research efforts that combine facility- and patient-level analyses, e.g. , integrating 
data from the Minimum Data Set with OSCAR, are recommended. 
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APPENDIX A. 
DESCRIPTIVE STATISTICS FOR STUDY V ARlABLES - CROSS-SECTIONAL 
ANALYSIS OF ANNUAL POPULATION OF NURSING FACILITIES - 1 997-200 1 
F-value 1 997 1 998 1999 2000 2001 (Difference in 
�N=1 7,1 20! �N=17,258! �N=1 7,082! �N=1 6,886! �N=16,675! 1 997 and 2001! 
PTPRD 0 .2392 0 .2555 0.21 36 0.2008 0 . 1 620 7 .460* 
PTAPRD 0 . 1 3 1 5  0 . 1 1 79 0 . 1 1 89 0 . 1 236 0.0973 4 .994* 
PTAIDPRD 0 . 1 1 1 0 0 . 1 1 95 0 . 1 1 83 0.0793 0 .0575 1 7.726* 
OTPRD 0 . 1 842 0 . 1 925 0 . 1 635 0 . 1 61 3 0 . 1 390 3.857* 
OTAPRD 0.0622 0.0493 0.0586 0.0655 0.0480 2 .3770 
OTAIDPRD 0.0200 0.0228 0.01 82 0.0 1 0 1 0.0078 1 3.045* 
SLPPRD 0.0892 0.0908 0 .0744 0 .0660 0.0502 26 .233* 
RNPRD 1 .4 1 24 1 .442 1 1 .3509 1 .48 1 3  1 . 1 1 83 4 . 1 3 1  * 
LPNPRD 1 .3772 1 .3560 1 .3997 1 .8 1 25 1 .391 6 0 .0270 
AIDEPRD 3 . 3394 3 .4253 3.5987 4.0295 3 . 2 1 85 0.4040 
ADMIN PRD 0.6840 0 .71 1 5  0.7266 0.8647 0 .6763 0 .0 1 30 
NADMPRD 0 .5588 0.3 1 08 0. 3552 0.43 1 3  0 .3399 31 .523* 
* Statistically significant at P< 0 .05. 
F-value 
1 997 1 998 1999 2000 2001 (Difference in 
(N=1 7,1 21) (N=1 7,259) (N=17,083) (N=1 6,886) (N=1 6,675) 1 997 and 2001) 
REHAB 1 3 .31 1 5  1 3 .0292 1 1 .3008 1 1 .2401 1 2.31 98 38.2 1 0* 
REHABEDS 1 . 1 751  1 . 1 942 1 .2244 1 .0585 1 .0314  2 . 5960 
REHABPRP 0.0700 0.0747 0.0630 0.0534 0 .0543 454.432* 
* Statistically sign ificant at P< 0.05. 
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F-value 
1 997 1 998 1 999 2000 2001 (Difference in 
�N=1 7,1 21} �N=1 7,259} �N=1 7,083} �N=1 6,886} N=1 6,675 1997 and 2001} 
aoc 0.4765 0.4983 0.591 1 0 .6257 0.5796 1 1 7 .780* 
ABUSE 0 .2 1 45 0 .2 1 89 0.2371 0.2607 0.26 1 1 68.859* 
ASSESS 0 .4867 0.4403 0.4 1 97 0.4422 0 .4648 6 . 1 57* 
RIGHTS 0 .3334 0.3322 0.3821 0.3995 0 .4066 93 . 1 23* 
ENV 0 .4 1 8 1  0.41 27 0.4653 0.4761 0.524 1 65.959* 
N UTR 0.3733 0 .3797 0.4325 0.488 0.51 57 337.373* 
PHARM 0.2206 0.2344 0 .2766 0.31 59 0.3359 337 . 1 00* 
ADMIN 0 . 1 751 0 . 1 884 0.2028 0.21 38 0.2333 1 25.001 * 
* Statisticall� significant at P< 0.05. 
F-value 
(Difference in 
1 997 1 998 1999 2000 2001 1 997 and 2001) 
CONTRAC 1 . 1 696 1 . 1 79 1  1 .2468 1 .4690 1 .6449 1 05.722* 
DECUBITI 1 .4284 1 .3554 1 .3493 1 .3558 1 .3 1 34 23.837* 
PROCaUAL 0.3257 0.3375 0.3746 0.3658 0.34 1 0  4.829* 
* Statisticall� silijnificant at P< 0.05. 
APPENDIX B. 
SAS CODE USED TO CREATE THE FINAL DATA SAMPLE 
* select variables from OSCAR97 and OSCARO I ;  
libname dd97 'H :\wan\oscar97'; 
data dd97.zn97 ; 
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set dd97. l ive97 (keeP == prov F3 1 2  F3 1 4  F3 1 6  F325 F327 F353 F22 1 F223 F224 
F225 F272 F274 F276 F278 F279 F 1 64 F 1 66 F24 1 F242 F246 F252 F253 F254 F323 
F469 F363 F364 F366 F368 F37 1  F329 F330 F332 F333 F426 F497 F498 F5 1 4  F5 1 8  
F52 1  0 1 0  0 1 7  0 1 8  f406 f407 
rehab rehabeds address 
moblcont moblctad pressore presonad 
cntl multi totres TOTBEDS ACUINDEX cenmcaid cenmcare ADLINDEX ADLSCORE 
SUBCTGRY CNTYCODE STATE ST NAME ZIP CODE MSA 
- -
mwaivdt mwaivhr Inwaivdt Inwaivhr 
SURVDAT l SURVDAT2 SURVDAT3 SURVDAT4 
PT CT PT FT PT PT PT AST CT PT AST FT PT AST PT PT AID CT PT AID FT 
- - - - - - - -
PTAID PT 
OTS_CT OTS]T OTS]T OTAST_CT OTAST]T OTAST]T OTAID_CT 
OT AID FT OT AID PT 
- -
SPEECHCT SPEECHFT SPEECHPT RNS_CT RNS]T RNS]T LPN_CT LPN]T 
LPN PT 
AIDES_CT AIDES_FT AIDES]T ADMIN_CT ADMIN]T ADMIN]T 
NRSADMCT NRSADMFT NRSADMPT); 
Ptprd==(PT _ CT +PT]T +PT ]T)*7011 41F78 ;  
Ptaprd==(PT AST 
_ 
CT +PT AST]T +PT AST ]T); 
Ptaidprd==(PT AID _ CT +PT AID ]T +PT AID ]T); 
Otprd==( OTS _ CT +OTS _ FT +OTS _ PT); 
Otaprd==(OT AST _ CT +OT AST]T +OT AST ]T); 
Otaidprd==( OT AID 
_ 
CT +OT AID ]T +OT AID ]T); 
Slpprd==(SPEECHCT +SPEECHFT +SPEECHPT); 
Rnprd==(RNS_CT+ RNS_FT+ RNS]T); 
Lpnprd==(LPN_CT+ LPN]T+ LPN]T); 
Aidprd==(AIDES_CT+ AIDES]T+ AIDES]T); 
Adminprd==(ADMIN_CT+ ADMIN]T+ ADMIN]T); 
Nadmprd=(NRSADMCT + NRSADMFT +NRSADMPT); 
zna=prov; 
proc sort; 
by prov; 
proc contents data=dd97.zn97; 
run' 
, 
*Merge OSCAR 97 and 0 1  files; 
libname dds 'h:\wan\oscar97'; 
libname ddc 'h:\wan\oscarO l '; 
libname ddm 'h:\wan\oscar'; 
data ddm.mer2y; 
merge 
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dds.zn97 (rename=(F3 1 2=F3 1 297 F3 1 4=F3 1 497 F3 1 6=F3 1 697 F325=F32597 
F327=F32797 F353=F35397 F22 1 =F22 1 97 F223=F22397 F224=F22497 
F225=F22597 F272=F27297 F274=F27497 F276=F27697 F278=F27897 F279=F27997 
F I 64=F I 6497 F 1 66=F 1 6697 F24 1 =F24 1 97 F242=F24297 F246=F24697 F252=F25297 
F253=F25397 
F254=F25497 F323=F32397 F469=F46997 F363=F36397 F364=F36497 F366=F36697 
F368=F36897 F37 1 =F37 1 97 F329=F32997 F330=F33097 F332=F33297 F333=F33397 
F426=F42697 F497=F49797 F498=F49897 F5 1 4=F5 1 497 F5 1 8=F5 1 897 F52 1 =F52 1 97 
rehab=rehab97 rehabeds=rehabeds97 address=address97 
moblcont=moblcont97 moblctad=moblctad97 pressore=pressore97 presonad=presonad97 
cntl=cntl97 multi=multi97 totres=totres97 TOTBEDS=totbeds97 
ACUINDEX =acuindex97 cenrncaid=cenrncaid97 cenrncare=cenrncare97 
ADLINDEX=adlindex97 
ADLSCORE=adlscore97 SUBCTGRY=subctgry97 CNTYCODE=cntycode97 
STATE=stat97 ST_NAME=st_name97 ZIP _CODE=zip_code97 MSA=MSA97 
mwaivdt=rnwaivdt97 mwaivhr=rnwainhr97 Inwaivdt=lnwaivdt97 Inwaivhr=lnwaivhr97 
SURVDATl =survdat l 97 SURVDAT2=survdat297 SURVDAT3=survdat397 
SUR VDA T 4=survdat497 
PT _ CT=pt_ ct97 PT _FT=pt_ ft97 PT ]T=pt--1't97 PT AST _ CT=ptast_ ct97 
PT AST ]T=ptast_ ft97 PT AST ]T=ptast--1't97 PT AID _ CT=ptaid _ ct97 
PT AID ]T=ptaid _ ft97 PT AID ]T=ptaid --1't97 
OTS CT=ots ct97 OTS FT=ots _ ft97 OTS ]T=ots --1't97 OT AST _ CT=otast_ ct97 
OT AST ]T=�tast_ ft97 OT AST ]T=otast--1't97 OT AID _ CT=otaid _ ct97 
OTAID FT=otaid ft97 0TAID_PT=otaid--1't97 
SPEECHCT=spee�hct97 SPEECHFT=speechft97 SPEECHPT=speechpt97 
RNS_CT=rns_ct97 RNS_FT=rns_ft97 RNS]T=rns--1't97 LPN_CT=lpn_ct97 
LPN ]T=lpn _ ft97 LPN ]T=lpn --1't97 
AIDES CT=aides ct97 AIDES FT=aides ft97 AIDES PT=aides--1't97 
ADMIN CT=admin ct97 ADMiN FT=admin ft97 ADMIN PT=adrnin --1't97 
NRSADMCT=nrsad�ct97 NRSADMFT=nrsadmft97 NRSADMPT=nrsadmpt97 
242 
Ptprd=ptprd97 Ptaprd=ptaprd97 Ptaidprd=ptaidprd97 Otprd=otprd97 Otaprd=otaprd97 
Otaidprd=otaidprd97 Slpprd=slpprd97 Rnprd=rnprd97 Lpnprd=lpnprd97 
Aidprd=aidprd97 
Adminprd=adminprd97 Nadmprd=nadmprd97 
0 1 0=0 1 097 0 1 7=0 1 797 0 1 8=0 1 897 [406=[40697 [407=[40797» 
dde.znO I (rename=(F3 1 2=F3 1 20 1  F3 14=F3 1401  F3 1 6=F3 1 60 1  F325=F32501 
F327=F32701 F353=F35301  F22 1 =F22 1 0 1  F223=F22301 F224=F2240 1 
F225=F22501 F272=F2720 1 F274=F2740 1 F276=F2760 1 F278=F27801 F279=F2790 1 
F 1 64=F1 640 1 F 1 66=F1 6601 F24 1 =F24 1 0 1  F242=F24201 F246=F2460 1 F252=F25201 
F253=F25301 
F254=F2540 1 F323=F32301  F469=F46901 F363=F36301 F364=F3640 1 F366=F36601 
F368=F36801 F37 1  =F37 1  0 1  F329=F3290 1 F330=F3300 1 F332=F33201 F333=F33301 
F426=F4260 1 F497=F49701 F498=F4980 1 F5 1 4=F5 140 1  F5 1 8=F5 1 80 1  F52 1 =F521  0 1  
rehab=rehabO 1 rehabeds=rehabedsO 1 address=addressO 1 
moblcont=moblcontO 1 moblctad=moblctadO 1 pressore=pressoreO 1 presonad=presonadO 1 
entl=entiO 1 multi=multiO 1 totres=totresO 1 TOTBEDS=totbedsO 1 
ACUINDEX =aeuindexO 1 eenmeaid=eenmeaidO 1 eenmeare=eenmeareO 1 
ADLINDEX=adlindexO I 
ADLSCORE=adlseoreO 1 SUBCTGRY=subetgryO 1 CNTYCODE=entyeodeO 1 
STATE=statOl ST_NAME=st_nameO I ZIP_CODE=zip_eodeO I MSA=MSAOI 
mwaivdt=rnwaivdtO l mwaivhr=mwainhrO I Inwaivdt=lnwaivdtO I lnwaivhr=lnwaivhrO 1 
SURVDAT1 =survdat l O I SURVDAT2=survdat201  SURVDAT3=survdat301  
SUR VDA T 4=survdat40 1 
PT _ CT=pt_ etO 1 PT ]T=ptJtO 1 PT ]T=ptytO 1 PT AST _ CT=ptast_ etO 1 
PTAST_FT=ptast_ftO I PTAST]T=ptastytO l PTAID _CT=ptaid_etO I 
PT AID _FT=ptaid_ftO I PT AID ]T=ptaidytO l 
OTS _ CT=ots _ etO l OTS ]T=ots _ftO l OTS ]T=ots ytO 1 OT AST _ CT=otast_ etO 1 
OT AST ]T=otast_ ftO 1 OT AST ]T=otastytO 1 OT AID _ CT=otaid _ etO 1 
OT AID _ FT=otaid _ ftO 1 OT AID _ PT=otaid ytO 1 
SPEECHCT=speeehetO 1 SPEECHFT=speeehftO 1 SPEECHPT=speeehptO I 
RNS_CT=rns_etO I RNS_FT=rns_ftO I RNS]T=rnsytOI LPN_CT=lpn_etO I 
LPN]T=lpn_ftO I LPN]T=lpnytO l 
AIDES CT=aides etO I AIDES FT=aides ftO I AIDES PT=aidesytO l 
ADMIN CT=admin etO l ADMIN FT=admin ftO I ADMIN PT=adminytO l 
NRSADMCT=nrsad�etO I NRSA.i5MFT=nrsadmftO I NRSADMPT=nrsadmptO I 
Ptprd=ptprdO 1 Ptaprd=ptaprdO 1 Ptaidprd=ptaidprdO 1 Otprd=otprdO 1 Otaprd=otaprdO 1 
Otaidprd=otaidprdO 1 Slpprd=slpprdO 1 Rnprd=rnprdO 1 Lpnprd=lpnprdO 1 
Aidprd=aidprdO 1 
Adminprd=adminprdO 1 Nadmprd=nadmprdO 1 
0 1 0=0 1 00 1  0 1 7=0 1 70 1  0 1 8=0 1 801  [406=[4060 1 [407=[4070 1 »  
by prov; 
i[ znb--=zna then delete; 
proc sort; 
by prov; 
proc contents data=ddm.mer2y; 
run; 
·select variables from ARF; 
libname mmm 'H :\wan\oscar'; 
LIBNAME arf 'h:\wan\arf; 
libname cross 'h :\wan\oscar97'; 
DATA arf.selvar; 
set arfarf020 1  (keeP = F 1 2 1 4397 f1 3 1 9397 f0978 1 97 F 1 328798 
F 1 322397 F0672790 F 1 1 64 1 90 F I I 64390 F0453000 F0962 1 99 F0962299 
F0885499 F0002095 fO0002); 
label 
F I 2 1 4397='population estimate 65+' 
f1 3 1 9397='% Medicare managed care penetration' 
f0978 I 97=' per capita income' 
F 1 328798='HMO Penetration Rate in County' 
F I 322397='Persons in Poverty' 
F0672790='Pop Fmle 65-74' 
F I 1 64 1 90='Pop Fmle 75-84' 
F I 1 64390='Pop Fmle > 84' 
F0453000='Census Population' 
F0962 1 99='MSAlPMSA Code' 
F0962299='MSAlPMSA Name' 
F0885499='MSAlPMSA Level' 
F0002095='RurallUrban Continuum Code'; 
run; 
proc sort data=arfselvar; 
by fO0002; 
proc contents data=arfselvar; 
·Sort Crosswork fi le; 
libname cross 'H :\wan\oscar97'; 
data cross.crworsort; 
run; 
set cross.crosswork; 
proc sort data=cross.crosswork; 
by fips; 
• Merge ARF and CROSSWORK files; 
libname ddm 'h:\wan\oscar'; 
data ddm.crossarf; 
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run; 
run· ,
merge arf.selvar(rename=( ro0002=tips)) cross.clWorsort; 
by tips; 
proc print; 
by tips; 
proc sort; 
by provid; 
proc contents data=ddm.arfcross; 
*Merge OSCAR, ARF, and CROSSWORK; 
libname ddm 'h:\wan\oscar'; 
data ddm.tinal l ;  
run; 
set ddm.arfcross ddm.mer2y; 
merge ddm.arfcross(rename=(provid=prov)) ddm.mer2y; 
by prov; 
if statO I ='NE' then compensation= I ; 
if statO I ='V A' then compensation=3; 
if statO I ='NC' then compensation=3 ; 
else compensation=2; 
*Merge OSCAR, ARF, and CROSSWORK, but eliminate the obs that was in 
ARF+CROSS, 
but not in OSCAR97+0SCAROI ;  
libname ddm 'h:\wan\oscar'; 
data ddm.tinaI2; 
run; 
run; 
set ddm.arfcross ddm.mer2y; 
merge ddm.arfcross(rename=(provid=prov) in=znc) ddm.mer2y (in=znd); 
by prov; 
i f znc=l  and znd= 0 then delete; 
if statO I ='NE' then compensation= I ;  
i f  statO I ='V A' then compensation=3 ; 
if statO l ='NC' then compensation=3 ;  
else compensation=2; 
proc contents data=ddm. tinal ; 
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APPENDIX C. 
FACILITIES AFFECTED BY LOGICAL DECISION RULES 
Decision Rule Facilities 
Logical Decision Rules 
Eliminated 
Exclude facilities that report more residents than beds. 76 
Exclude faci lities that report no RN hours and have 60 or more beds. 678 
Exclude faci lities that report more than 1 2  hours per resident day. 630 
(Nursing hours per resident day.) 
Exclude facilities that report less than 0.5 total hours per resident day. 74 
(Nursing hours per resident day.) 
Exclude facilities that report more than 2 rehab personnel hours per 245 
resident day. (PT , PTA, PT Aide, OT, OT A & SLP hours per resident 
day.) 
Exclude facilities that report more than 4 admin personnel hours per 5 1  
resident day. (Admin and Nurse Admin hours per resident day.) 
Decision Rules Based On Changes Across Time 
Exclude all facilities that had a change in total residents of25 or more, 0 
unless the facility reported a corresponding change in beds. 
Exclude faci lities in the top 1 0% in terms of change in total hours per 1497 
resident day across time periods. 
Total Cases Available For Analysis 1 2 , 1 65 
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